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L89fi     Fisher,  J.   Hebbebt,   M.B.  (('.),  88,  Wimpole  street, 
( 'avendish  Square,  W. 

O.M.      FlTZOEBALB,    C.   E.,    M.D.,   127,    Upper    Merrion     St,. 

Dublin.     (V.P.  L882-5.     C.  L880-1.) 
O.M.     Fitz-Gtebald,  W.  A  ,  M.D. 

1880      Flf.mmino,  Percy,  31,  Wimpole  Street,  VV.     (('.  L901-4.) 

1891     Foggin,  George,  21,  Eldoi)  Square,  New  east  le-on-Tyne. 

L892     Folkbb,   Herbert  Henry,   11,  Haveloci   Place.  Stoke- 
on-Trent. 

L886      Fobd,    A.    Vernon,    South    View    Lodge,    Kent    Road, 
South  t>ea. 

L898     Fbank,  Philip,  M.D.,  3,  Elvaston  Place,  S.W. 

O.M.     Pbost,  W.  Adams  (L.),  30,  Cavendish  Square,  W. 

1895     G-alloway,    A.    Rudolf,    M.B.,    250,    Union    Street, 
A  berdeen,  N.B. 

1887  fG.vRDNER,  John  J.,  M.D.,  181,  Peel  Street,  Montreal, 
( lanada. 

1S89     Gibbs,  Alfred  N.  G.,  52,  Whiteladies  Road,  Clifton. 

1902  fGiBSON,   J.    Lockkart,   M. D.,  Wickbam  Terrace,  Bris- 
bane, Australia. 

O.M.    Glascott,  C.  E.,  M. D.  (V.-P.),  2  L,St.  .John  Street .  Man- 
chester.    (C.  1896-9.) 

1885  fG-ODFRAY,   Alfbed    Charles,    St.    Heliers    House,    St. 
Heliers,  Jersey. 

1899     Goldsmith,  G.  Harvey,  M.B.,  Bedford. 

1897     Gordon,     William,     M.D.,     B.C.,      Barnfield     Lodge, 
Exeter. 

1904     Gowans,  Tuos.,    M.B.,  8,   Upper    Coltbrid«;e    Ten 
Murray  field,  Edinburgh. 

O.M.    Gowers,  Sir  W.  R.,  M.D.,    F.B.S.,   50,   Queen    Anne 
Street,  W.     (C.  1880-3.     V.-P.  1896-9.) 

vol.  xxv.  b 


win 
I  III 
L897     Granger,  F.  M.,  18,  Nicholas  Street,  Chester. 
L895  tGRANT,  H.  T.,  M.D.,  414,    Delaware    Avenue,   Buffalo, 

U.S. 
L895  -Hi  kay.    Jambs,    M.D.,    119,     Robert     Street,    Toronto, 

Canada. 
L887     Green,  Edwin  Collier  (C),  27,  Friar  Gate,  Derby. 
L900     Green,    P.    W.    Euridge,    M.D.,   St.    John's    College, 

Cambridge. 
1003     Greene,  Arthur,  4,  Theatre  Street,  Norwich. 
189(3     Grey-Edwards,   Henry,  M.D.,    Bank    Place,   Bangor, 

N.  Wales. 
1895     Griffin,    W.   Watson,    M.B.,    68,   Brunswick    Place 

Hove,  Brighton. 
1885  *Griffith,  A.  Hill,  M.D.  (V.-P.),  17,  St.  John  Street, 

Manchester.     (C.  1893-6.) 
1894     Grim  shale,  Harold,  M.B.,  114,  Harley  Street,  "W. 
O.M.    Grossmann,  K.  A.,  70,  Rodney  Street,  Liverpool. 
1  s(.>(.)     Gruber,  Rudolph,  M.D.,  67,  Wimpole  Street,  W. 
O.M.     Gunx,  R.  Marcus,  54,   Queen   Anne  Street,  W.     (C. 

1882-5,  1889-92.     S.  1886-9.     V.-P.  1896-9.) 
L898     Guthrie,    Leonard    G.,   M.D.,    15,   Upper    Berkeley 

street,  W. 
387    '  II  Ai:i.i{siioN,  Samuel  Herbert,  M.D. ,  88,  Harley  Street, 

\V.     (S.  1894-7.     C.  1897-1900.) 
L889      Hums.    0.    D.    G.,  M.D. ,  Hawkesdale,  27,  Alma  Road, 

Clifton. 
'>  til  \  inks,  lit  mphrey,  Auckland,  New  Zealand. 
L902   HI  m.i. ida v,  J.  C,  Macquarie  Street,  Sydney,  N.S.W. 
L900     H  mi. urn;,  Andklw,  M.B.,  Avondale,  Chesterfield  Road, 

Eastbourne,    and   6.    Warrior    Square  Terrace,   St. 

L<  >nards-on  Sea 

L900      H  \  m  i  i.i  h.n.  .Ihiin.      (  Address  not  communicated.) 

Hamilton,  Robert  J.,  42,  Rodney  Street,  Liverpool. 

11  vmii. ion.  T.    K.,  .M.D.,   Wakefield    Street,  Adelaide. 

Sunt  li   A  list  i ■  ■  1 1 1 a . 

L001      II  \  Bdw.   I)..  81,  Milsom  Street,  Hath. 
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L899  II  lncocz,  W.  1 11:11: 1 .  L9  Harlej  Street,  W. 
L901  ll.\\s(i\,  Reginald  B.,  5,  Harlej  Street,  W. 
L900     Barman,  N.  B.,  M.B.,  84,  Queen  Anne  8treet,  W. 

l!)(H     ! r \  1;  1 1 «-.  \ n ,  T.  P,  Eeatbcote,  Basl  Gtrinstead,  Sni 
Ism;     Habtlet,  Rouebt  N.,  M.B., 2,  Clarendoi    Road,  Lei 

L882  MI AUTKiixii:.  Gubtatub,   L2,   Wimpole  Street,   W.     (C. 

|sm)-')l\  ls'.c.-s.     s.  L892-5  ) 

L899     Hawkes,  C.  S.,  G-lencairn,  Wickham  Terrace,  Br 

Queensland. 
L901      II  lwthobne,  C  <>  .  68,  Barley  Street,  \V. 

1  sdl*     II  a  v  don.  I'i:  v.n  k.  A  pot  liecaries'  1 1  a  II,  Water  Lane,  Black- 
friars,  E.C. 

isits       HATES,  GbOEGE    C,  22,  Park    Place,  Leeds. 

L899     II  endebson,  Ed"w  lbd  B  .  M  .P..  L2,  Kensington  Square,  W. 
1903     11  in  Di  liso.N,  Thomson,  Eve  Hospital.  Bristol. 
L896    Henbt,  R.  Wallace, M.D.,  6,  Market  Street,  Leicester 
L901      Henbt,  John  P.,  M.D.,  11,  Wei  beck  Street,  W. 
100.")     Hepburn,   Malcolm    Langton,  M.D.,  B.S.,   F.B.C.8 
01;,  Wimpole  Street,  W. 

iv.)7  fHEEBEBT,  Major  Hebbebt,  [.M.S.  (oare  of  Messrs.  II. 
s.  King  and  Co.,  9,  Pall  Mall,  S.W.). 

1887     Hern,  John,  M.D..  Semmercote,  Darlington. 

L895     Hickman,  II.  K.  Belcheb,  M.B.,  5,  Harlej  street.  \V. 

O.M.    Higgenb,  Chableb  (V.-P.),  52,  Brook    Street,    W.  (C 
L880-3.) 

1903     Hill,  Fbancis  R.,  L2,  Bolton  Place,  Carlisle. 

ivss   ■  iiiNM.i.i,.  .].  s.,  MB.,  82,    Garland    street.   Pun    St. 

Edmunds. 
1809     Hobdat,  James,   M.B.,   Bridgefield,    Biuswell    Avenue, 

Muswell  Hill,  N. 
L 886  t Hodge,   Bet,   Stdnei    Rupebt,  31,  Claremonl    Road, 

Bishopston,  Bristol. 
1897     IIogo,  G.    II.,    M.D..  95,  (George  Street,   Launceston, 

Tasmania. 
ISS9     lloi/niousE,  Edwin    H.,    M.P.,  57,   Devonshire  Street, 
rtland  Place,  W. 
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L898  Hope  in  son.  Emilius,  D.S.O.,  M.B,,  45,  Sussex  Square, 
Brighton 

l^9:>  fllowi:,  LuciEN,  183,  Delaware  Avenue,  Buffalo. 

L901  EuDSON,  A.  AlNSLlE,  32,  Yon  Brandis  Street,  Johannes- 
burg, Sou tli  Africa. 

L884  fHuDsoN.  Ernest,  Central  Gaol,  Benares,  N.W.P.,  India. 

L889  f  Hughes,  Samuel  II.,  1G9,  Macquarie  Street,  Sydney, 
New  South  Wales. 

1898  fHuOHES,  Wilfrid  Kent,  M.B.,  102,  Collins  Street, 
.Melbourne. 

L904     Hull,  A.  J.,  K.A.M.C.,  18.  Russell  Eoad,  W. 

O.M.  llriciiiNSON,  Jonathan,  F.E.S.,  15,  Cavendish  Square, 
AV.     (Pres.  1883-6.     V.-P.  1880-1,  1886-9.) 

1901     Inman,  AVm.,  M.B.,  55,  Elm  Grove,  Southsea. 

L883  fJACKSON.  .1  LME8,  M.D.,  Collins  Street  East,  Melbourne, 

Australia. 
O.M.    Jackson.   J.    Hughlings,  M.D.,  F.R.S.,  3,  Manchester 

Square,  W.     (Pres.  1889-90.    V.-P.  1880-2, 1890-3.) 

Is9s     James,    George    Brooksbank,    1,    Carlisle    Mansions, 

Victoria  Street,  S.W. 
L888     James,  J.  T.,  ALD.,  30,  Harley  Street,  AV. 
L888  +.1  in  kins,  E.  J.,  M.D.,  Nepean  Towers,  Douglass  Park, 

dney,  N.S.W.,  Australia. 
1883     JESSOP,  W.  H.  H.,  73,  Harley  Street,  AY,     (C.  1889-92.) 
L882     JoHirsoir,   G.   Lindsay,  M.B..  Cortiua,  24,    Netherhall 

( tardens,  Soul  h  Hampstead, 
L888  t JoHKBTON,  Geo.   D.,  Georgia  Street,  Vancouver,  British 

( lolumbia. 
L908    Jokes,  A.  E  .  18,  Harley  street,  W. 
L902    Jokes,  B.  Harries,  15,  Sheep  Street,  Northampton. 
O.M.    Joki  B,  Bi  ur,  Ty-mawr,  Aberdare,  Glamorganshire. 
L898  •Johis,  Gh  ORG]  .  M.B.,  8,  Church  Terrace,  Lee,  S.E. 

I     Jokes,  H.  Maoitauohton,  M.D.,  131,  Harley  street,  W. 
L807     Jovis,  Hi. .ii  r.     L9    Rodney  Street,  Liverpool. 

L894   H  Et.  II.,  Ml'.  .  B  3.,209,  Macquarie  Street,  Sydney, 

\  e  ■■••  South  \\ 
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L901     Joyce,  Robert  D.,  7,  lily  Place,  Dublin. 

O.M.    Juler,  H.  E.,  23,   Cavendish   Square,   \V.    (C    L 886-9 

V.-P.  L900-2.) 
L899     Keeling,  Q    S.,28,  Cavendish  Square,  W. 
L900t  Kelball,   H.  T.,  Ml).,   1,   Devonshire  Terrace,  Perth, 

W.  A  ustralia. 

L898  {"Kendall,    II.      \V.     M aim  i ndai.k,     Wellington, 

Zealand. 

1900     Ivknna,  Patrick  James,  M.B.,  Liverpool  Street,  II 
Park,  Sydney,  N.S.W. 

188S  +  Ki:nnk  A  uoustus  Leo,  M.B.,  87,  Collins  Street,   Mel 

bourne,  Victoria,  Australia. 
L890     Keogh,    Alfred    II.,    Surgeon- General,  M.I>.,   M.Cli.. 
Army    Medical    Department,  68,    Victoria    -str 
S.W. 

L90]      Kerr,   James,   M.D.,   School    Hoard   Offices,    Victoria 
Embankment. 

1904<     Killick,  ('has.,  3,  Marsham  street.  Maidstone. 
189]      KiN(iix)N,  E.  C,  M.B.,  CM.,  4,  Upper  College  street, 
Nottingham. 

L900    KiiiKi.wn, Thomas  Spier,  M.B., College  Street, Sydney, 
N.S.AV. 

L895     Kxaggs,   Robert    Lawfobd,  M.D.,  27,   Park  Square, 
Leeds. 

1881  fKNAGos,  S.  T.,  M.D.,  1,   Lyons   T.rrace.    Hyde    Park, 

Sydney,  N.S.W. 

<  >  \L    La>-<;.  William, 22, Cavendish  Square,  W.      (C,  L886-9. 
V.-P.  L900-3.     Acting  Pre*.  L908.) 

1881     Langdon,  J.  Wink  i.i  \.  1,  Winkley  Square,  Preston. 
O.M.    Lawfokd,  J.  B.  (V.-P.),  99,  Barley  Street,  Cavendish 

Square,  W.     (C.  L886-9;  1898-1901.     S.  L895-8  I 
L889  •Laws,  Wm.  Gk,  M.B.,3,  Bas1  Circua  Street, Nottingham. 
1896     Lawson.   \i;nui,d.  M.D.,  L2    ffarley  Street,  W. 

1895  tLEA,    J.    Augustus,   M.B.,  Royal    Colonial    Institute. 

Northumberland  Avenue,  W.C. 

1885  fLs  Cromer,  Eardwick,  St.  Eeliers,  Jersey. 
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O.M.    Lediard,  II.    A.,    M.D.,  35,    Lowther  Street,  Carlisle. 

(C.  L900-1.) 
L885      1/  i  .  Ch  LBLE8  G.,  11,  Princes  Avenue,  Liverpool. 

1904  fLi:::.  W.  A.,  Lt.-Col.  I.M.S.,  Heaton  Hall,  Neweastle- 
on-Tyne,and  32,Poonamallee  Road,Kilpauk,  Madras. 

1899  Leete,  A.H.     (Address  nncommmiicated.) 
1908     Levy,  A.,  M.D.,  12,  Welbeck  Street,  W. 

1896     Lister,  W.  T.,  M.B.,  Hose  Hill,  Totteridge,  Herts. 

1902  Little,    Andrew,    14,    Manuingham    Lane,    Bradford, 

Vorks. 

I  892     Lodge,  Samuel,  jun.,  M.D.,  28,  Manor  Road,  Bradford. 

1903  fLucKHOEF,  James,  M.D.,  Rhodes  Buildings,  St.  George's 

Street,  Capetown. 

1883  Lunn,  J.  It.,  Resident  Medical  Officer,  New  Marylebone 
Infirmary,  Backhaul  Street,  Ladbroke  Grove  Eoad, 
W.     (C.  1892-5.) 

L899  Lyle,  H.  Willoughby,  M.D.,  Cintra,  Elmfield  Road, 
Bromley,  Kent ;  and  29,  Charles  Street,  Berkeley 
Square,  W. 

L892  Macaethub,  Robert  F.,  M.B.  (Address  uncommuni- 
cated.) 

1900  MacCallan,   Arthur    Ferguson,    M.B.,   Turf    Club, 

Cairo,  Egypt. 

1902  MaoKAY,  Duncan  M.,  M.D.,  458a,  Romford  Road, 
Fores!  (late,  E. 

1  ^ss  •Mackat,  Geobge,  M.D.,  20,  Drumsheugb  Gardens, 
Edinburgh.    (C.  1900-2.) 

L889  t.Mu'ki.N/.ii,  F.  Wallace,  M.B.,  139,  Upper  Willis 
Street,  Wellington,  New  Zealand 

O.M.  Mackenzie,  Sir  Stephen,  M.D.,  81,  Cavendish  Square, 
W  ,  and  Merrycourt,  Great  Bookham.  (S.  1880-2. 
I     L882  5.     \  .-P.  L898-6.) 

L889     MacLehose,    Norma*    M.,   M.B.,    is,    Earley    street, 

rendisfa  Square    \V.      (C.    L902-5.) 

>7     M\<iinn\n.    I)in.\n    .\.,    M.D.,  596,   Jarvii    Street, 
I  !anada. 
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L892  t-M  loLeod,  Chables  Gy,  M  .!'>..  26,  Col 
Park,  Sydney,  N  8.W. 

Issl  +.M\t«>%\i  mii.  (i.  \.  Brigade  Burgeon  Lieutenant- 
Colonel,  M.I).,  88,  Queen'a  Road,  Aberdeen. 

L899     M  M)D>)\,  Bbnbst  B.  (C.),M.D.,  Lansdo*  ae  Etoad,  I 
mouth. 

L888  t-M.\iii.;u,   W.    OniLLO,    M.D.,  20,   Coll< 
Park,  Sydney,  N.s.W. 

1899  fMANcm':,  Chables,  li.\.,  M.D.,  18,  Sda.  Mollni,  Val- 
letta, Malta. 

L901  t Manning,  Leslie  S.,  Chriatchurch,  New  Zealand. 

1904      M  LBXUS,  CHABLES,  M.D.,  L's.   Wimpole  Street.  \V. 

L888  t-M\iti.o\v,    Fbane    William,  M.D.,  401,   Montgomery 

Street,  Syracuse,   New   York  State,   U.S.  V 
1892     Marshall,    Charles    Devi  i;i.i  v     (S.i,     Ml'.     Barley 

Street,  \Y\ 
1888  tMAUTiN,  Albert,  M.D.,  Wellington,  New  Zealand, 
l^si     Maxwell,  Patrick   William,  M.D.,  19,  Lower  Maggot 

street,  Dublin,    (C.  1900-2.) 

L904  Mat,  II.  J.,  M.B.,  B.C.,  Naini  Tal,  College  Place, 
Southampton. 

L898       MaTHABB,     FbEDEBIC     PiNSENT,    Major.    Indian     Mediea! 

Service,  care  of  Grindlay  and  Co.,  Calcutta. 

is'.'*.)     Matnabd,  (J kobge  D.,  General  Poal  Office,  ( !a]  e  T< 
1902     Mayou,  Stephen,  46,  Weymouth  Street,  W 
L904     McCash,  James,  Etoyal  Bye  Eospital,  Southwark,  8.E. 
L890  •McGillti  bat,     kNous,    M.D..  28,   South   Taj    Street, 

Dundee,  N.B.     (C.  L902-5.) 

O.M.    McH  lbdt,  M.  M.,  5,  Savile  Row,  \V.     (C.  1887-90.) 

1895  fMclM'.'Mi,  .1.  R.,  M.D..  II,  Bang  Square,  St,  John, 
New  Brunswick,  ( 'anada. 

IM).")  McKenzie,  11.  V..  M.D.,  Elm  bank,  Abbey  Etoad,  Tor- 
quay. 

1884  M(Ki:nws,  Dayid,  M.D.,  25,  St.  John  Street,  Man- 
chester. 

1902     McMullen,  W.  II..  819a,  Brixton  Road,  S.W, 
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1904  McN  LB,  Angus,  5,  Portman  Street,  W. 

O.M.  .Mikuian,  T.  S.,  M.D.,  37,  Elmbank  Crescent,  Glasgow. 

L90]  Mi  n/ iks,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 

1902  Mbsseb,  Andrew.  LeminsjtoD,  Newcastle-on-Tyne. 

1897     Miller,    G.    Victor,    M.B.,    2,   Barrington    Crescent, 

Stockton-on-Tees. 
1S99     Miller,  Herbert  Percy,  M.D.,  100,  Stoke  Newington 

Koad,  N. 
1881  fMlLLES,    W.    Jennings,    care    of   Drs.   Henderson  and 

Macleod,  Shanghai,  China. 
1897  fMiNNES,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 

Ottawa,  Ontario. 

1901     Montgomery,  Robert  J.,  M.B.,  28,  Upper  Fitzwilliam 

Street,  Dublin. 
1S96     MooneY;  Herbert  C,  M.B.,  22,  Lower  Baggot  Street, 

Dublin. 

1904     Morrice,  G.  G.,  17,  Royal  Terrace,  Weymouth. 

O.M.  Morton,  A.  Stanford,  133,  Harley  Street,  "W.  (C. 
L886-9.     V.-P.  1902-5.) 

1S98  Mott,  F.  W.,  M.D.,  F.R.S.  (V.-P.),  25,  Nottingham 
Place,  W. 

1  890     M « »w  m  ,  Daniel,  M  .D.,  Holmleigh,  38,  Anihurst  Park,  N. 

O.M.  Mules,  P.  H.,  M.D.,  31,  Nicholas  Street,  Chester. 
(C.  1886-9.     V.-P.  1900-2.) 

L899  Mubphy,  Jambs  Keogii,  16,  Pembridge  Crescent,  Bays- 
water,  W. 

L891      M  Yi)i)i:i/roN-(i  wi  v.    EDWABD  Herhert,  16,  Broadwater 

Down.  Tunbridge  Wells. 
L898     Nm-ii  t,  B\  II..  M.B.,  U.S.,  is,  Brandon  Place,  Glasgow. 

0  &£,  •Nblsob,    Joskph,   M.D.,  29,  Wellington   Place,  Belfast. 

(C.  L898-5.) 

1  >.  M     •Nettleship,  Edwabd,  Nutcombe,  Eindhead,  Ilaslemere. 

( Pre*.  1895-7.    8.1880-8.  C    L888-6.   V.-P.  1886-9.) 
is^l     Nil  hoi  ion    \  ,80,  Brunswick  Square,  Brighton. 
L901      STixon,  Johb  Alex.,  Royal  Infirmary,  Bristol, 
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L895  •Ogilt  ii  .  P.  Mi.  mi  ii  ii,  M.B.,  The  Shrubbery,  72,  Wt 

b1  ock  Etoad,  ( Oxford. 
L895     Oculvy,    \  ii  \  i  n  dee,  M.B.,  Montrose  Hi         I  lifton 
L889  +(>'Kim\lv,  Fbedbbick,   Major,  [.M.S 

King,  Hamilton  and  Co.,  7,  Hare  8tr<  cutta. 

l>sl     Oldham,  Chables  J.   (V.-P.),  ;;s.   Brunswick  Squ 
Brighton.     (C.  L897-19I 

iv.M.)     Oldmeadow,  Lloyd  J.  II.,  BLineton,  Warwickshire. 

19(>2     O'Lbaby,  Richabd  Gbantley,  El t ham,  Kent. 

ls'.t!>     Obmokd,  A  in  ii  i  i;  Wm.,37,  Queen  Anne  Street,  Caven- 
dish Square,  W. 

L892  fOBB,   Andkkw     William,    M.D.,     \..M.P.    Buildii 
Edward  Street ,  Brisbane. 

1890  fOsBOBM-:.  A.  B.,  M.i),  40,  McNab  Street  South,  Hamil- 
ton, ( lanada. 

O.M.    Owen,  1).  C.   Lloyd,  LI,  Newhall  street,  Birmingham. 
(V.-P.  L891-4.) 

o.M.     Page,   Hebbebt     W.,  140,    Harley    street,    W.      (C. 
L890-3.) 

L890  tlSi.MKR,  L.  Lobaf,  M  D  ,  L2,  St.  George  Street, Toronto, 
<  Ontario,  ( lanada. 

1891'  •Pabkeb,  Hebbebt,  7.  Bloomsbury  Place,  \\ '.<". 

189!)     Pabkeb,    Hebbebt    G-eobge,  29,  Chorley    Nen    Etoad, 
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EULES. 


1.  Object  op  the  Society. — The  object  of  the  Society  is  the 
cultivation  and  promotion  of  Ophthalmology  in  the  United 
Kingdom,  India,  and  the  Colonies. 

•J.  Constitution. — The  Society  shall  consisl  of  Ordinary  and 
Honorary  members.  All  registered  medical  practitioners  of  the 
United  Kingdom,  and  all  legally  qualified  medical  practitioners 
in  India  and  the  colonies,  whose  qualifications  are  satisfactory 
to  the  Council  of  the  Society,  shall  be  eligible  ;i^  ordinary 
members. 

3.  The  officers  of  this  Society  shall  consist  of  a  President, 
four  or  more  Vice-Presidents,  a  Treasurer,  two  Secretaries,  a 
Librarian,  and  twelve  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

4.  Ordinary  Members. — Candidates  shall  be  proposed  on  a 
form  provided,  for  the  purpose  and  signed  by  three  members 
Erom  personal  knowledge.  The  proposal  paper  shall  be  read  at 
one  Ordinary  Meeting,  and  the  Ballot  shall  be  taken  at  the 
following  meeting.  No  election  shall  take  place  unless  ten 
members  vote,  and  no  person  shall  be  elected  who  does  n«>t 
obtain  four  fifths  of  the  votes  given. 

•V  Form  of  Admission  by  the  Chairman.  Members  shall 
be  admitted  personally  by  the  following  form,  after  signing 
their  names  in  the  Admission  Book,  and  paying  their  first 
annual  Subscription.  Form  of  admission. — "By  the  authority 
and  in  the  name  of  the  Ophthalmological  Societj  of  the  United 
Kingdom  I  admit  you  a  member  thereof." 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  proposing  for  election  as  Honorary  members  men  of  dis- 
70L,    xxv.  c 
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tinguished  eminence  in  Ophthalmology,  or  in  the  sciences 
bearing  upon  it.  They  shall  be  elected  by  ballot  in  the  same 
manner  as  Ordinary  members  at  the  next  meeting.  The 
Honorary  members  shall  no1  exceed  ten  in  number. 

7.  Resignation  of  Members. — Any  member  may  retire  from 
tln>  Society  after  giving  notice  in  writing  to  the  Secretaries  and 
paying  any  contribution  due. 

8.  Re-admission  of  Members. — Any  men  1  be r  who  has  retired 
from  the  Society  and  wishes  to  rejoin  it,  must  be  proposed, 
balloted  for,  and  admitted  in  accordance  with  Rules  4  and  5. 

9.  Expulsion  of  Members. — A  member  can  be  expelled  only 
at  a  General  Meeting  especially  called  for  that  purpose,  and  of 
which  a  written  notice  shall  have  been  sent  to  every  member  at 
Least  fourteen  days  previously.  At  least  ten  votes  must  be 
recorded,  and  four  fifths  shall  carry  the  expulsion. 

10.  Subscriptions. — The  Annual  Subscription  shall  be  One 
Guinea,  payable  in  advance  in  the  month  of  October.  Each 
member  on  election  shall  pay  an  Entrance  Fee  of  One  Guinea 
in  addition  to  the  Subscription,  but  in  the  case  of  a  member 
elected  at  a  meeting  of  the  Session  subsequent  to  Easter  such 
member  shall  not  be  required  to  pay  a  Subscription  during  the 
nt'xt  Session. 

11.  Arrears. — Any  member  whose  Subscription  is  six  months 
in  arrea  r  shall  be  reminded  of  the  same  by  one  of  the  Secretaries, 
and  shall  cease  to  be  a  member  if  it  be  not  paid  within  the 
current  year. 

12.  Composition  Fee  for  Resident  Members.  —  Any 
member  may  on  entrance  pay  a  Composition  Fee  of  Twenty 
Guineas,  and    be   thereby  exempted  from  paying  any  further 

[ptions,  such  member  enjoj  ing  all  the  rights  and  privi- 
leges of  a  Subscribing  member.  After  entrance,  the  Com- 
position Pee  will  be  according  to  the  following  scale: — 
Lfter  five  payments  Seventeen  Guineas,  after  ten  payments 
Fifteen  Guineas,  after  fifteen  payments  Twelve  G-uineas,  after 
twenty  payments  Ten  G-uineas,  after  twenty-five  payments 
Eight  and  ;i  Hall'  Guineas,  after  tliii-t\  payments  Seven 
Guineas,  after  thirty-five  payments  Five  Guineas,  alter  forty 
ments  Two  and  a  Hair  Guineas,  and  after  forty-five  pay 
in. -iit i  nil. 
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L8.  Composition  Pees  fob  Non-Resided   Members.     Any 

member  residenl  oul  of  the  United  Kingdom  maj  pay  a  Com- 
position Fee  of  Eleven  Guineas  instead  of  the  Annual  Subscrip- 
tion, and  will  then  be  entitled  to  receive,  posl  free,  a  cop 
the  Society's  '  Transactions  '  each  year;  bul  if  ;it  an}  time  such 
member  subsequently  become  .1  Residenl  member  of  the  Society, 
payment  of  the  Annua]  Subscription  shal]  be  resumed  at  the 
end  <»f  six  years  from  the  date  of  election,  or  if  more  than  -i\ 
years  have  elapsed,  from  tin-  date  of  return  t<>  residence, 
question  of  further  composition  shall  be  « l«<-i< l«<  1  by  the  Council. 
N.r>.-  'I'll.'  Composition  Pee  will  be  hold  to  include  the 
Entrance  Pee  if  paid  any  time  during  the  Pirsl  Session. 

14.  Election  of  Officers.  The  Officers  of  the  S«»,irtv 
shall  be  elected  yearly  by  Ballol  at  the  Annual  Meeting.  A 
Balloting  list  of  the  names  recommended  by  the  Council  for 
election  shall  be  sent  to  each  Residenl  member,  together  with 
the  notice  of  the  Annual  Meeting.  In  the  evenl  of  any  name 
being  substituted  for  any  recommendation  of  the  Council,  the 
election  shall  not  he  valid  unless  effected  by  a  majority  of  t! 
present  at  the  meeting.  The  President  shall  not  hold  office  for 
a  period  of  more  than  two  consecutive  years.  No  other  member 
of  the  Council,  except  the  Treasurer  and  the  Librarian  for  the 
time  being,  shall  hold  the  same  office  for  more  than  three  con- 
secutive years.  Any  ordinary  member  of  Council  who  has  been 
absent  from  all  the  meetings  of  the  Council  for  one  srs>i.>n 
slnill  not  be  eligible  for  election  to  the  Council  for  the  ensuing 
Bession. 

15.  Scrutineers. — Two  Scrutineers  appointed  b}  the  Presi- 
ded at  the  commencement  of  the  Annual  Meeting  shall  receive 
tin-  lists  during  the  first  hour,  and  reporl  the  result  to  the  Presi- 
dent, who  shall  have  a  casting  vote. 

16.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  ami  Council,  state 

and  |>ut  <|U<'stions.  interprel  the  application  of  the  laws,  and 
decide  any  doubtful  points.  Ee  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  Bign  the  minutes 
of  General  ami  Council  Meetings.  In  the  absence  ^i'  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  -  thei 
member  chosen  by  the  meeting,  shall  perform  his  duties. 
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17.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, shall  attend  every  meeting  of  the  Society  and  Council, 
and  take  minutes,  which  shall  be  road  at  the  following  meeting. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  all  the 
meetings.  They  shall  have  charge  of  and  keep  a  register  of  all 
papers  communicated,  and  shall  he  the  Editors  of  the 'Trans- 
actions.' 

18.  Treasurer. — The  Treasurer  shall  receive  all  moneys 
due  t . .  the  Society,  ami  make  all  payments  ordered  by  the 
('-unci!,  keeping  Nan  account  of  all  such  receipts  and  payments. 
He  shall  keep  a  printed  receipt  book  for  the  subscriptions,  and 
everj  receipl  shall  he  signed  by  himself  and  countersigned  by 
one  of  the  Secretaries.  Ho  shall  present  to  the  Annual  Meeting 
a  written  Report  of  the  financial  state  of  the  Society,  signed  by 
himself  and  by  t\\<>  members  of  the  Audit  Committee. 

19.  Librarian. — The  Librarian  shall  have  entire  charge  and 
control  of  the  Library.     He  shall  purchase  books  for  the  Library 

pportunitiee  arise  at  his  discretion  out  of  the  grant  previously 
voted  f«>r  this  purpose  by  the  Council.  He  shall  see  that  all 
books  belonging  t<>  the  Society  arc  duly  entered  in  the  Catalogue, 
and  that  the  periodicals  and  pamphlets  are  from  time  to  time, 
occasion  may  require,  suitably  bound.  It  will  be  his  duty 
to  see  that  the  Library  Rules  are  not   infringed. 

•J<»  A  i  oil  Committee.  The  President,  one  of  the  Secretaries, 
ami  two  members  <'i  the  Society  nominated  by  the  President  at 
some  meeting  of  the  Society  previous  to  the  Annual  Meeting, 
-hall  t'niin  a  Committee  to  audit  the  Treasurer's  accounts. 

•2\  Meetings  o]  ( !oi  \«  ;  i,.—  The  Council  shall  meet  immedi- 
ately after  the  meetings  in  October,  January,  May.  ami  June, 
and    at    BUcll    other   times   as    thev    may    be    specially    convened. 

Three  Bhall  form  a  quorum.  The  Council  shall  determine 
questions  bj  show  of  bands  (or  l>\  Ballot  if  demanded),  the 
r  sidenl  having  in  both  cases  a  casting  vote  in  addition  to  his 
ordinary  vote.  The  Council  Bhall  decide  upon  all  questions 
rrlat im_r  to  the  reception  of  communications,  and  to  their 
publication  in  the  Society's  '  Transactions.' 

22    V  \<  Officii  b  i.     The  ( 'ouncil  shall  have  I  he 

power  of  filling  up  anj   vacancies  which  maj   occur  in  ani  of 
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ilir  offices  of  Hi"  Society  between  one  Annn.il  Meeting  and 
another. 

•_':;.  '  Ti:w  \<  riONB.'  A.  copy  of  the  '  Transactions '  shall  !"• 
-<nt  to  each  Ordinary  member  of  the  Society  whose  gubscrip- 
i  ion  is  not  in  arrear,  and  ;i  copj  <■!'  the  ' Transactions '  BhalJ  be 
senl  t<>  each  Iloiiomn  member  of  the  Society. 

24.  Meetings. — These  shall  consisl  oi  Ordinary,  Clinical, 
Special,  and  <  teneral  Mee1  ings. 

Ordinary  Meetings. — The  business  during  the  first  half- 
hour  shall  consist  of  the  discussion  of  cases  and  card  speci- 
mens, after  which  papers  shall  be  read  and  discussed.  Nothing 
relating  to  the  laws  or  managemenl  <>f  the  Society  shall  be  con- 
sidered. 

Clinical  Meetings.  One  <>r  more  of  the  meetings  in  cadi 
session  may  be  devoted  exclusively  to  the  exhibition  and 
discussion  of  cases  and  specimens.  The  number  and  dates  of 
Buch  meetings  shall  be  arranged  by  the  Presidenl  and 
Secretaries. 

The  bye-laws  and  regulations  relating  to  Ordinary  and  Clinical 
Meetings  will  be  found  on  page  xlii. 

Special  Meetings. — At  the  discretion  of  the  Council  an  extra 
meeting  may  be  arranged  in  order  to  hold  a  discussion  upon 
Borne  subject,  of  which  due  notice  shall  be  given,  or  one  «»1"  the 
Ordinary  Meetings  of  the  Society  maj  be  devoted  to  this 
purpose. 

General  Meetings.- — The  Annual  General  Meeting,  of  which 
every  resident  member  shall  receive  one  week's  notice,  Bhall  be 
convened  by  special  summons;  ten  shall  form  a  quorum.  It 
shall  l>e  held  immediately  alter  the  Ordinary  Meeting  in  July. 
The  business  shall  consist  in  the  election  of  Officers,  the  pre- 
sentation and  adopt], £  the  Annual  Report,  and  the  discussion 

of  any  proposed  alteration  of  the  Rules,  notice  of  which  shall 
be  given  in  the  summons  convening  t  he  meel  ing.  No  alteration 
in  the  Rules  shall  be  adopted  unless  four  fifths  oi  the  rotes  are 
given  in  its  favour. 

A  Special  General  Meeting  may  be  called  a1  any  time,  on  i 

week's    notice,   l.\    the    President    Or   an\    three    members   of   the 

Council,  or  on  the  requisil  ion  of  fifteen  members  of  I  he  Society. 

The   nature   of   the    business   to  be  transacted    at    such   meetings 
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shall  be  specified  in  the  Bumnions  sent  to  each  member  of  the 
Society,  and  no  other  business  shall  be  considered. 

Dates  and  Hours  of  Meetings. — The  dates  of  meetings  shall 
be,  unless  otherwise  determined  by  the  Council,  the  third 
Thursday  in  October,  the  second  Thursday  in  November  and 

nd  Thursday  in  December,  the  last  Thursday  in  January, 
the  second  Thursday  in  February,  the  second  Thursday  in 
March,  the  first  Thursday  in  May,  the  second  Thursday  in  June, 
and  the  second  Friday  in  July.  All  but  the  General,  Clinical, 
and  Special  Meetings  shall  commence  a1  8.30,  and  shall  not  be 
prolonged  after  1«»  p.m.,  except  on  the  proposal  of  a  member, 
duly  seconded,  and  carried  by  a  show  of  hands.  The  hour  of 
all  other  meetings  shall  be  determined  by  the  President  and 

etaries. 

25.  Visitors. — Each  member  may  introduce  as  visitors  two 
members  of  the  medical  profession  to  all  but  the  General 
Meetings.  They  shall  sign  their  names  in  the  attendance  book, 
opposite  t<>  the  name  of  the  member  introducing  them. 

26.  Order  of  Communications. — Communications  shall  be 
taken    in   the   order  in  which   they   have   been    sent  in   to  the 

retaries,  subject  t<>  the  discretion  of  the  President.  If  an 
author  be  nol  present  when  the  time  arrives  for  his  communica- 
tion to  be  read,  it  shall  be  dealt  with  as  the  President  may 
direct. 

'11 .  Publication  of  Papers  and  Discussion. — All  papers 
must  be  senl  to  the  Secretaries  at  least  one  week  before  the 
meeting,  together  with  an  abstract  suitable  for  immediate 
publication  in  the  journals.  When  possible,  notice  should  be 
ii  relating  t<>  card  cases,  etc.  All  papers  read  before  the 
etj  shall  1»<-  deemed  the  exclusive  property  of  the  Society, 
and  it'  published  elsewhere  by  the  author  without  the  express 
permission  <>l  the  Council  shall  thereby  be  disqualified  for 
admission  im<>  tin  Society's  *  Transactions.'  No  report  of  the 
meetings  of  the  Society  may  be  published  ly  members  or  others 
without  t  be  sand  ion  "t'  i  be  <  louncil. 

--    CoMMiTTBi   "i    Reference,     Six  members  of  the  Society 

sh.ill    be   chosen    annually    by    the   Council    to   act    with    the 

Committee  of  Reference,  and  ;m\  communica- 

.  to  th-  \   may  be  referred  'y  the  Secretaries  to  two 


\  \  \  I  \ 


or  more  members  of  such  Committee  of  Reference  for  the 
purpose  of  considering  the  fitness  of  the  communication  in 
question  to  be  read  before  the  Society,  or  to  !"•  published  in 
t  he  Societj  's  '  Transacl  ione 


UmJAI.'Y    RULES. 


1.  The  Library  shall  be  open  a1  the  same  bours  as  thai  of 
the  Medical  Society,  viz.  from  9  a.m.  to  6  p.m.  daily,  excepl  on 
Saturdays,  when  it  will  be  closed  at  -  p.m. 

•2.  Members  will  be  entitled  to  read  the  books  belonging  to 
the  Society  at  11,  Chandos  Street,  between  those  hours,  or  to 
take  them  oul  on  signing  a  hook  provided  for  thai  purp 
But  any  books  of  extraordinary  ralue  maj  be  placed  by  the 
Council  on  a  separate  list,  such  books  no1  being  allowed  to  be 
removed  from  the  Library. 

8.  A  large  number  of  thecurrent  periodicals  will  be  accessible 
to  members  in  the  Library.  These  will  not  be  allowed  to  be 
taken  out  of  the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  Buch  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
a  tine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  <>!'  grace. 

6.  Instruments  and  drawings  cannot  be  taken  ou1  of  the 
Library  excepl  with  the  express  permission  of  the  Council. 

7.  A  member  taking  ou1  a  book  will  be  held  responsible  for 
its  being  returned  in  good  condition. 


THE  BOWMAH    LECTUEE. 
Resolution  of  Council,  September  ISth,  1883. 


"That  in  recognition  of  Mi'  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  "!  Medicine,  and 
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iii  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  Dominate  some  person  to  deliver 
a  Lecture  before  the  Society, to  be  railed 'The  Bowman  Lecture,' 
which  shall  consisl  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subjeel  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


EDWAKD   NETTLESHIP   PEIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  from  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Work,  and  at  a  meet- 
inn  of  the  General  Committee  of  the  above  fund  on  July  2nd, 
1902,  the  following  resolutions  were  adopted  : 

1.  That  the  prize  should  be  a  Gold  Medal  for  the  encourage- 
ment of  scientific  ophthalmic  work. 

2.  Thai  the  Council  of  the  Ophthalmological  Society  of  the 
United  Kingdom  l>c  asked  to  undertake  the  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 

I.  That  the  Medal  shall  he  awarded  at  such  intervals  as  shall 
be  determined  upon. 

That  only  British  subjects  l>«'  eligible  to  receive  this  Prize 
•  '•.  That,  subjeel   t<>  the  discretion  of  the  said  Council,  the 
•■■  shall  be  awarded — 

For  the  most  valuable  contribution  t»>  Ophthalmology 
during  the  three  years  immediately  preceding  or  since 
the  lasl  award,  or 
(6)   Por  the   best    work    done   on    any    subjeel    previously 
ected  and  announced  by  the  Council  of  the  Oph- 
t  halmologica  I  Sociel  j , 
?    That   in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  nol  be  made. 
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BYE-LAWS   CONCEBNING    COMMUNICATIONS. 

1.  The  '  Transactions '  shall  consist  of  Bnch  communication! 
made  to  the  Society  bj  or  through  members,  as  maj  be  deemed 
l.\  the  Council  suitable  for  publication.  Also  ol  discussions  ol 
importance  or  interesl  arising  ou1  of  such  communications 

2.  No  communicatioD  to  the  Society  shall  occupy  more  than 
twenty  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  withoui  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  t  he  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published,  and  are  not 
intended  to  be  published,  in  whole  or  in  abstract,  through 
another  channel. 

5.  The  cost  of  illustrations  shall  be  borne  by  the  Society  bo 
Ear  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangemenl  with  the  printer. 


REGULATIONS  CONCERNING    THE    EXHIBITION    OF 
PATIENTS  AND  OE   PATHOLOGICAL  SPECIMENS 

BY  CARD 

a.  Patients  must  attend  not  later  than  8  p.m.,  and  will  be 
allowed  to  leave  a1  9.30.  A  card,  provided  by  the  Society ,  must 
l»c  placed  conveniently  near  the  patient  (unless  it  is  undesirable 

that   it   should  be  read  l>\   the  patient  .'I1  friends),  and  <>n  it   musl 

be  clearly  written  an  account  of  the  case,  comprising  "II  fix1 
particulars  intended  for  publication.  The  title  only  of  the  i 
will  he  announced  bj  the  Presidenl  to  the  meeting,  but  the 
Exhibitor  (or  his  representative)  must  be  presenl  at  the 
meeting,  and  he  willing  to  read  the  case  and  furnish  additional 
details  if  called  upon  to  do  so;  the  Length  of  such  oral  o 
niunications  not  to  exceed  five  minutes. 
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The  narration  and  discussion  of  Card  Specimens  shall  not 
occupy  more  than  fche  first  half -hour  of  the  meeting. 

b.  Pathological  Specimens  maw  at  the  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  fche  card  must  comprise  all  the  particulars 
int<  ndi  dfor  publication. 


REGULATIONS   FOE  CLINICAL  EVENINGS. 

I.  Notice  of  cases  or  specimens  should  be  sent  in  to  the 
Surgical  Secretary  as  early  as  possible,  but  not  later  than  the 
Thursday  preceding  the  meeting. 

'2.  Cases  and  specimens  may  be  shown  without  previous 
notice  if  there  is  time,  but  not  until  all  on  the  printed  list  have 
been  disposed  of. 

3.  The  number  of  cases  to  be  shown  by  any  member,  and  the 
total  number  on  one  evening  to  be  left  to  the  discretion  of  the 
President  and  Secretaries. 

1  A  list  of  the  cases  and  specimens  to  be  sent  before  the 
meeting  to  every  member  in  the  kingdom. 

5.  Particulars  of  each  case  to  be  fully  written  out  before  the 
meeting,  and  given  to  the  Secretaries  at  thecloseof  the  meeting. 

6  A  short  abstract  of  the  case  to  be  written  on  the  card 
provided  i'<»r  the  purpose,  and  placed  by  the  patient. 

7.  The  narration  of  a  case  shall  not  occupy  more  than  five 
minutes,  and  in  fche  subsequent  discussion  no  member  shall 
;k  more  than  once  or  Eor  more  than  five  minutes. 

9  Patients  and  specimens  to  be  in  place  and  ready  by  8p.m., 
one  <»l  the  Secretaries  being  in  attendance. 

9  Thai  fche  meeting  Eor  fche  narration  and  discussion  of  cases 
shall  commence  at  9  p.m. 

LO  It  fche  exhibitor  or  a  representative  be  not  present  fche 
cannol  !»•■  taken. 

II.  A  ca*<  which  baa  been  shown  at  one  of  fche  Ordinary 
Meeting!   ma)  be  subsequently  brought    forward  at  a  Clinical 

in 


LIST    OF    COMMUNICATION- 

BROUGHT  BEFOKK  THE  SOCIETY   DURING  THE  SESSION 

P.m.  I   5. 
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The  progressive  evolution  of  the  structure  ;in<l  functions 
of  the  Visual  Cortex  in  Mammalia,  being  the 
Bowmau  Lecture  delivered  on  November  4th,  1904, 
By  P.  W.  Mott,  M.D.,  F.E.S.  .  .  .      liii 


I.  DISEASES   OF   THE    EYELIDS 

Cyst  of  Krause's  gland. 

By  W.  G-.  Thompson  and  Edgar  Chattertoh  1 


II.    DISEASES   OF   THE    CONJUNCTIVA. 

1.  The  bacteriology  of  conjunctivitis. 

By  W.  B.  Ingli    Pollock        3 

2.  Malignaut  disease  of  conjunctiva. 

l'»\    Ki;r.i:i  \\  i»   I'i  KG 

3.  Argyrosis  of  the  conjunctiva,  occurring  in  a  woman 

working  with  fulminate  of  silver. 

I'>\  Edoar  Chatterton       46 
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III.  DISEASES   OF   THE   CORNEA. 

PAGE 

1.   Unusual  condition  of  a  corneal  cicatrix. 

By  B,.  W.  Doyne  and  Sydney  Stephenson.       48 
'2.  Two    children    in    the    same   family  with    congenital 
opacities  of  both  corneae. 

By  E.  Treacher  Collins       49 

3.  The  treatment  of  corneal  ulcers  by  quinine. 

By  Arnold  Lawson       50 

4.  Corneal  opacities  in  members  of  the  same  family. 

By  A.  H.  Payan  Dawnay       62 

5.  Kerato-malacia,  B.E.  By  Arthur  W.  Ormond       62 

6.  Note   on  the  prognosis  in  chronic  serpiginous  ulcer 

i  Mooreu's  ulcer)  of  the  cornea. 

By  E.  Nettleship       64 

7.  Nodular  opacities  of  the  cornea  in  mother  and  child. 

By  W.  Ilbert  Hancock       64 


IV    DISEASES  OF  THE  IRIS  AND  CILIARY  BODY. 

1.  Secondary  tuberculosis  of  the  iris  with  spontaneous 

rupture  of  the  lens  capsule.  By  M.  S.  Mayou       67 

-  A  i  use  of  sympathetic  ophthalmitis  in  which  normal 
vision  wras  restored  in  the  exciting  and  in  the  sympa- 
thising eye.  By  Simeon  Snell       74 

3.  On  cases   of  sympathetic  ophthalmitis  arising  after 

enucleation.  By  Simeon  Snell       77 

I.  Cysl  of  the  pigment  epithelium  of  the  iris. 

By  M.  S.  Mayou       86 


V.   DISEASES  OF  THE  LENS. 
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.Mi.*.  President  and  Gentlemen, — Allowme  fco  thank  you 
for  the  great  honour  which  the  Ophthalmologic^]  Society 
has  conferred  upon  me  by  requesting-  me  fco  deliver  fchis 
lecture,  wliich  was  instituted  in  commemoration  of  a  great 
physiologist  and  ophthalmic  surgeon  whose  discoveries  are 
permanently  associated  with  his  name.  I  must  also  tender 
my  apologies  for  any  inconvenience  I  may  have  caused  to 
the  -President  and  members  of  the  Society  by  unavoidable 
postponement  in  the  delivery  of  tin's  lecture.  \j;iin, 
permit  me  to  express  the  especial  honour  I  feel  as  B 
neurologist  in  following  Dr.  Hughlings  Jackson  and  Sir 
William  (lowers,  who  are  justly  looked  upon  as  Pounders 
of  English  ueurology  ;  this  makes  the  task,  however,  for 

me  all   t  he  more  difficult . 

In   selecting   a    subject,    I    decided    upon   the  title 
"The  Visual  Cortex,"  although  my  lecture  is  based  upon 
observations  and  reflections  upon  the  progressive  evolution 


llV  PROol.'KSslYK    KVOU'TION   OF  THE   STRUCTURE  AND 

of   tlu1    structure   and   functions   of  the   visual   cortex   in 
mammalia. 

Synopsis. 

I.  The  fundamental  principles  underlying  progressive 
evolution  of  structure  and  function  ;  associative  memory 
and  the  development  of  the  neo-pallium. 

II.  The  functional  and  structural  evolution  of  the 
visual  cortex  in  mammals,  its  correlation  with  mode  of 
life,  especially  mode  of  feeding. 

III.  The  reciprocal  simultaneity  in  the  development  of 
the  directive  and  executive  faculties. 

Panoramic  vision  of  the  lower  mammals  and  association 
of  visual  images  with  kinesthetic  impressions  of  locomo- 
tion for  orientation.  Binocular  vision  of  the  higher 
mammals,  especially  of  the  primates  in  relation  to  the 
development  of  the  tactile  kinesthetic  sense  and  macular 
vision,  finding  its  highest  expression  in  man,  with  his 
erect  posture  and  complete  dissociation  of  the  fore  limbs 
from  progression. 

IV.  The  progressive  development  in  the  primates  of 
the  higher  association  centres.  The  parietal  lobe  and 
its  relation  to  intelligence,  the  effects  of  the  progressive 
expansion  of  the  cortex  of  this  lobe  on  the  visual  cortex. 

The  "  visuo-sensory  "  and  "  visuo-psychic  y'  regions, 
their  delimitation  in  the  primates,  the  progressive  expan- 
sion of  the  latter. 

Motor  innervation  and  cortical  representation. 

V.  Clinico-anatomical  and  experimental  data  supporting 
the  conclusions. 

V  I .    Some  further  histological  details. 


I.  Thi    Fundamental   Principles  underlying   Progresshi 

EVOLI   i  ION    OF    Si  i:i  CTURB    a\i»    Pi  NOTION. 

Fundamental  principle  underlying  in  biology  the  pror 
re  evolution  of  structure  and  Function  is  the  preserve 
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tion  of  the  individual  and   bhe  Bpecie — in   fact,  quest   for 
food,  safety  bj  flight,  or  some  other  special  means,  and  re] 
duction.     There   is  in  this  progressive  evolution,  borrow- 
ing  bhe   expression    from    Herbert    Spencer,  a   recipn 
simultaneity    in    fche    developmenl    of    the   directive   and 
executive    faculties.      In    bhe   lower   types   of   yertebri 
uome  special  sense,  with  its  appropriate  motor  adaptations, 
predominates,  e.g.  vision  in  birds,  and  smell  in  the  lower 
mammals.      The  earliest  portion  of  the  cerebral  corti 
mammals    to    appear,    both    phylogenetically    and    onto- 
genetically,   is   thai    of   which    the    function    is  connected 
with  the  sense  of  smell.    This  cortex  is  myelinated  earlier, 
and  has  8  different   cellular  lamination  to  the  rest    of  the 
cortex  ;  it  is  termed  archipallium,  and  is  represented   in 
all  the  mammalia,  and  in  some  of  the  lower  specii 
bhe  insectivora,  it  forms  t  lie  great  bulk  of  the  hemispheres  ; 
but    as  the  sense  of   smell  becomes  less   importanl    in  the 
animal  series  as  a  means  of  preservation  of  the  individual 
and  the  species,  so  it   dwindles  relatively,  and   eventually 
is  more  <>r  less  covered  or  overlapped  by  a  phylogenetically 
newer  cerebral  cortex — neo-pallium — Bubserving  the  func- 
tions   of    vision,  hearing,   and   tactile    kinesthetic    Bens 
and  their  associated  memory.      Even  though  a  large  neo- 
pallium develops,  the  early  predominance  of  the  sense  of 
smell    persists   in  most    mammalia,    unless   an    unsuitable 
mode  of  life   deposes  it,    e.g.   the  cetacea    in    which    the 
olfactory  cortex  is  absent. 

The  distinctive  feature  of  the  human  cerebral  hemi- 
spheres is  a  general  cortical  expansion  especially  of  the  neo- 
pallium not  restricted  to  any  particular  localised  area-. 
although  in  some  regions  expansion  is  much  greater  than 
in  others.  This  increase  of  the  cortex  generally,  and  of 
certain  regions  in  particular,  we  may  associate  with  the  fact 
thai  associative  memory  is  a  vastly  greater  potentiality  for 
the  storage  and  comparison  of  sensory  impressions  in  man 
than  thai  of  any  other  animal.  The  largest  ape  brain  is 
approximately    only  half    the    size  of    the    smallest    normal 

human  brain,  and  the  average  gorilla's  brain  is  only  about 
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one-third  fche  weight  of  the  average  human  brain.  The 
superficial  area  Of  the  cortex  cerebri  in  man  is  more  than 
three  timesthat  of  the  gorilla, and  this  is  dm'  to  tin1  increase 

in  the  number  and  complexity  of  the  sulci  and  convolu- 
tions, and  especially  to  the  development  of  the  superficial 
and  deep  annectant  gyri.  This  great  increase  is  not  so 
much  around  the  primary  fissures,  Sylvian,  central,  cal- 
carine — the  sensory  spheres,  as  in  the  frontal,  temporal, 
and  parietal  lobes. 

An  endeavour  will  be  made  to  show  what  part  vision, 
as  a  directive  faculty,  has  played  in  this  great  increase  of 
the  neo-pa Ilium  in  mammals  from  the  lowest  types  up  to 
man.  By  the  kindness  of  my  assistant,  Dr.  Watson,  who 
is  engaged  in  a  research  upon  the  cell  lamination  in  all 
the  different  types  of  mammalia,  I  have  been  enabled  to 
examine,  compare,  and  have  accurate  drawings  made  from 
photo-micrographs  according  to  scale  of  the  visual  cortex 
b1  ained  by  Nissl  method,  of  the  following  various  orders  of 
mammals.*  I  am  also  indebted  to  him  for  much  valuable 
assistance  in  localising  the  visual  area. 

II.  The   Structural  and  Functional  Evolution  of    the 
Visual  Cortex  in  Mammals. 

(I)  Iri8ectivora.       (II)  Rodents,  (HI)  Marsupials. 

Shrew.*  (a)  Guinea-pig.         (a)  Wallaby.* 

(b)  Mole.*  (6)  Rabbit.*  (h)  Dasyura. 
(r)  Hedgehog.*          (r)  Chinchilla.*       (c) 

IV     Ungulates.       (V)   Camivora,       (VI)  Primates, 
(a)  Muledeer.*        {a)  Suricate*         (a)  Ape. 

(Viveridee) . 
(h)  Camel.*  (b)  Cat.  (h)  Chimpanzee. 

(c)  Pig.  (c)    Dog.  (c)  Man. 

A    glance   at    Pigs.   I  to    L5,  whirh    are  Eaithful   repro- 
ductions of  the  specimens  drawn  to  scale  with  the  aid  of 

*  Prom  specimens  prepared  by  Dr.  Wa1 


ii  v  PIONfi  "i     i  HI   \  [SI   \i.  I  OB  i  M  amm  a  i  lvii 

.M  •  *  i .  i  Hedg GuiNKA-pia 


ii  i 


Pig.  l. 


" 

- 

' 

*  ' 

i 

/ 

4 

, 

'"' 

'    V 

■  •  ■» 

.  i  : 

4    L        « 

ft'.i<V 

'iV 

V, 

1 

'  »    , 

c 

r/,' 

J'            i 

*    • 

-•\ 

' 

•  4    « 

»  ♦ 

'    .    ' 

•   •  ~<« 

J 

1 

»   « 

-    . 

• 

• 

1 

f 

.'    . 

* . 

a 

,     4 

1  .  ' 

•4 

» 

'      t       . 

ft     • 

»       / 

%  • 

ft     „  • 

•    4 

i  . 

»      *i 

ft 
• 

ft  « 

•         i 

'•i 

* 

'«,     \ 

^       A 

•V 

4 

'•'/.< 

i      . 

^    •  ' 

.4        V 

4 

* 

•  \H 

V 

'■A 

4 

Pig.  2. 


1 1 


in 


»  • 


Pig.  3. 


i\ 


Pigs.  I,  2,  3.— The  mole,  hedgehog,  and  guinea  pig.  In  Done  of  these 
three  animals  is  vision  an  import  ant  function.  The  two  former  are 
Docturnal  inseotivora  :  the  type  of  cori  Leal  lamination  is  very  Bimple 
as  compared  with  other  parts  of  the  neo-paJlium.  The  cortex  of  the 
guinea-pig  Bhows  ;i  much  more  definite  Layer  of  granules,  among 
which  are  scattered  stellate  cells. 

Figs.  i — 15  inclusive  are  draw  inga  from  photo-micrograph  ions 

of  the  visual  cortex  of  mammals  5/i  in  thickness, cu1  in  paraffin, stained 
with  polychrome  blue, and  magnified  L80  diameters.  \>  near  as  possible 
a  similar  situation  was  selected, and  in  the  same  plane, as  regards  cortex 
and  adjacenl  white  matter;  bu1  it  must  be  recognised  that  this  is  only 
approximate, 

i.  Zonal  layer,  ii.  Pyramidal,  [ii.  Granules  and  stellate  cells.  i\.  [nner 
line  of  Baillarger  with  Large  Bolitary  cells  of  Meynert.     v.  Polymorph 

layer 
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Rabbit. 


Pig    i. 
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Wallaby. 
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Pioe    i.  5,  6.  -Babbit,  wallaby,  and  Bnricate.     The  types  of  cortical  cell 

lamination  of  |  1 1  rodent,  (5)  marsupial,  and  (6)  a  smal]  carnivorous 

like  animal  belonging  fco  the  Viv.Ti.hr  are  Bhown  for  comparison. 

rhese  animals  are  of  aboul  the  same  size;  4 and  5  are  vegetable 

""-■  uitl1  panoramic  vision;  6  a   carnivore,  writh  stereoscopic 

ocular  vision.     Observe  (ii)  the  deep  supra-granular  pyramidal 
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photo-micrographs  by  Miss  Kelley,  shows  a  7asl  difference 
in  the  cell  structure  of  these  differenl  orders  of  mammals, 
an'd  there  Is  no  difficulty  in  seeing  this,  if  we  \ook  al  the 
two  ends  of  the  series  and  follow  then  the  structure 
i  trough  t  be  successive  typ 

Gteoup  I.      Vision  rudimentary  and  hardly  serving  as 
a  directive  faculty. 

The  mole  and  the  shrew,  which   are  popularly  believed 
to  be  blind  have  the  simplest  structure — their  optic  ner 
are  mere  threads,  their  vision  is  rudimentary,  and  probably 

they  are  only  able  to  perceive  light  from   darkm  Tin- 

cell  structure  of  their  visual  cortex  consists  almosl  entirely 
of  small  stellate  or  quadrilateral  cells,  which  look  like 
granules.  Below  this  is  a  thin  layer  of  polymorph  cells, 
and  there  are  occasional  large  pyramidal-shaped  cells  ; 
now  these  three  types  of  cells  ;ire  found  in  all  the  speci- 
mens, but,  as  will  be  seen,  the  relative  proportion  varii 

In  the  hedgehog*,  a  nocturnal,  insectivorous  animal,  the 
cells  are  more  complex  in  structure,  but  tin-  type  of  cell 
kimination  is  quite  simple;  the  principal  directive  faculty 
of  this  animal  being  smell  {vide  Figs.  1  and  2). 

Geoup  II. — Panoramic  vision,  ryes  set  laterally ,  very  exten- 
sive range,  bid  little  elaboration   and   m  ry  elementary 

association. 

In  the  rodents  examined  it  will  be  observed  that  the 
visual  cortex  is  more  complex  than  in  Group  I,  and  taking 
the  rabbit,  in  which  vision  is  a  much  more  important 
function  than  in  the  guinea-pig,  we  find  large  stellate  cells 
and  branching  pyramids  closely  packed  together  in  a  thin 


layer  and  the  relatively  small  (v)  polymorph  layer,  as  compared 
with  l  and  ~>.  In  the  wallaby  it  is  impossible  to  make  any  distinc- 
tive limitation  of  the  layers  ;  in  tin1  rabbit  it  is  easier.  The  striking 
fact,  however,  is  the  depth  of  cells  below  the  grannies  (rv  and  \  . 
and  the  narrowed  mixed  zone  of  stellate  cells  and  pyramids  above 
the  granules. 
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layer  lying  above  the  granules — these  stellate  cells, 
according  to  Cajal,  are  the  vis  no-sensory  cells  ;  whether 
there  are  a  few  medium-sized  pyramidal  cells  or  not  lam 

not  prepared  to  say.  There  are  certainly  very  few,  and 
still  fewer  in  the  guinea-pig  (vide  Figs.  1  to  6). 

Stained  for  fibres,  there  is  a  well-marked  line  of 
Gennari.  You  observe  a  double  horizontal  layer  of  fibres 
in  the  cortex,  the  lower  being  the  line  of  Gennari,  which 
in  these  animals  consists  in  great  part  of  the  terminal 
plexus  of  the  arborisations  of  the  corticopetal  optic  radial 
fibres.  Now,  in  these  animals — the  rabbit  and  guinea-pig 
— the  eyes  are  set  laterally  and  practically  all  the  optic 
fibres  decussate  at  the  chiasma,  and  a  panoramic  or  peri- 
scopic  monocular  vision,  which  is  best  adapted  for  its  pre- 
servation, obtains.  It  is  probable  that  in  panoramic  vision 
the  range  is  extensive,  but  the  perception  of  depth,  of 
relief,  and  of  solidity  are  comparatively  imperfect. 

Group  III. — Marsupials.      Herbivorous ;  carnivorous. 

The  wrallaby  has  a  peculiar  cell  lamination,  but  I  am 
unable  to  make  any  definite  statement  about  it,  except  that 
the  pyramidal  layer  is  imperfectly  represented  {vide  Fig.  5). 
This  fact  is  of  interest  seeing  that  it  is  a  herbivorous 
animal  ;  whereas  the  Dasyura,"*  which  is  a  cat-like  car- 
nivorous marsupial,  was  found  to  have  a  well-defined  layer 
of  pyramids  above  the  granules. 

Group     I V. —  Uiirjulates.      Vision    mostly    fanoramic    and 
■■  nsivi    in    range,  but   a   variable    (according    to   the 
setting  of  the  eyes)  degree  of  binocular  vision. 


I  have  examined  the  visual  cortex  in  the  pig,  camel, 
and  muledeer ;  in  these  animals,  as  in  nearly  all  the  ungu- 
lates, the  vision  is  mainly  panoramic;  there  arc  relatively 
few  direct  fibres  in  the  chiasma.      Looking  at  the  drawings 

B     the  kindness  of   l>r.  Alberl   Wilson   I    wm  able  to  examine  a 
t  i  on  of  t  lie  visual  cortex  <»i'  this  animal. 
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of  the  sections  of  the  visual  cortex  which  occupies  an 
tensive  area*  of  fche  posterior  surface  of  the  hemisphere, 
we  note  a  cortex  of  considerable  depth,  bul  this  is,  in 
part,  din-  to  the  relatively  Large  size  of  the  animals,  the 
brains  of  which  have  been  examined.  The  cell  lamination 
exhibits  relatively  a  deep  polymorph  layer,  numerous  soli- 
tary cells  of  Meynert,  a  layer  of  large  and  small  stellate 
cells;  above  this  cell  layer  there  are  a  fair  number  of 
supra-granular  cells  corresponding  to  the  pyramidal  layer, 
bul  this  layer  is  no1  developed  to  the  same  extent  propor- 
tionally as  the  other  layers  [vide  Pigs.  7.  8, 11).  Examined 
by  fibre  method,  there  is  seen  to  be  a  well-marked  line  of 
Gennari.  The  pig,  which  belongs  to  the  ungulates,  has 
a  fairly  well-developed  Layer  of  supra- granular  pyramidal 
cells. 

( I  roup  V.   Carnivora. 

We  may  divide  this  group  into  two  sub-groups. 

(1)  Caninae  with  eyes  set  farther  aparl  than  the  Felidae, 
so  that  convergence  of  the  visual  axes  is  not  possible, 
still,  there  is  a  considerable  amounl  of  binocular,  as  well 
as  panoramic  vision.  These  animals  have  an  incomplete 
optic  decussation,  an  extensive  area  of  visual  cortex,  and, 
besides  the  other  layers  of  cortical  cells  lying  below  the 
layer  of  granules  common  to  the  previously-described 
orders,  they  have  a  fair  depth  of  small  and  medium- 
sized  pyramids  (ride  Fig.  10).  The  line  of  Gennari  is 
easily  displayed  by  staining  for  fibres.  Canines  seize  their 
prey  by  the  teeth,  and,  in  the  cast1  of  the  greyhound  or 
terrier,  depend  upon  a  rapid  correlation  of  the  visual  and 
motor  faculties  in  hunting  and  seizing  their  prey. 

(2)  Felidse. — The  visual  cortex  of  the  suricate  and  fche 
domestic  cat  have  been  examined.  The  former  belongs 
to  the  Vlveridse,  and  we  do  nol    know    its   habits  sn  well 

as    the  latter;    probably,   in    common  with    all    the    specie-, 

the  paw  (A'  this  animal  is  an  important  executive  agent  in 
*  Mapped  out  by  Campbell  in  fche  pig. 
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obtaining  food  under  the  direction  of  vision,  though  not 
to  the  same  extent  as  in  fche  domestic  cat,  for  the  claws 
are  only  semi-retractile.      The  paw  operating  singly  under 

the  direction  of  binocular  stereoscopic  vision  is  capable  of 
many  and  variable  refined  movements.  If  we  watch  a 
cat  play  with  a  mouse  we  can  understand  that  there  arc 
numerous  and  varied  associations  between  tactile,  motor, 
and  visual  sensOry  motor  impressions.  The  correlation  of 
the  directive  faculty  of  vision  and  the  executive  faculty 
of  the  paw  is  only  possible  to  an  animal  capable  of  con- 
verging its  visual  axes,  and  necessitates,  consequently,  a 
suitable  setting  of  the  eyes  in  front  of  the  face,  not  too 
far  apart,  and  with  the  nose  not  intervening. 

A  striking  feature  about  the  visual  cortex  of  the  cat  is 
the  depth  of  the  pyramidal  layer.  The  solitary  cells  of 
Gieynert  are  numerous,  and  the  polymorph  layer  relative 
to  the  visual  cortex  of  the  rodents  and  ungulates  is  dimi- 
nished [vidi  Pigs.  9,  3  and  4,  7  and  8).  It  is  of  interest 
to  note,  and  in  this  I  am  supported  by  the  opinion  of  an 
eminent  authority,  —  Professor  Sherrington,  —  that  the 
pyramidal  tract  in  the  cervical  region  of  the  cord  repre- 
sent ing  the  volitional  path  of  the  executive  faculty  is 
probably  better  developed  in  the  cat  than  in  the  dog, 
and  certainly  infinitely  better  developed  than  any  of  the 
lower  .>rder>  of  mammalia  described.  We  thus  see, 
i  at  tin-  -tage  of  the  animal  series,  a  simultaneity  in 
the  progressive  development  of  the  anatomical  substrata 
lie  visual,  directive,  and  tactile  motor  executive  facul- 
ties, as  exemplified  in  the  former  by  the  marked  develop- 
ment of  the  pyramidal  higher  associational  layer  of  the 
visual  {■>>!■:  There  is  in  the   Felidae  a  specialisation  of 

the  fore  limb-  for  prehension  of  their  prey  which  would 
be  Less  effective  for  the  purpose  without  stereoscopic 
vision,  and    1    regard    this   a-   the   important    determining 

tor  in  the  product  inn  of  binocular  ste  pic  vision 

rather  than  ;i-   suggested  by    Dr.    Wilfred    Harris  in  bis 

jinal  ami  interesting  paper  on  binocular  vision  in  man 
ami  other  vertebrates,  that    it   i-  due  to  nocturnal  habit-. 
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The  cats  are  probably   the  firsl    animals   in  fche   serie 
mammals   in    which    section   of   fche   optic   tract    produ 
hemianopsy  (Harris),  and  are  capable  of  convergent  Btereo- 
Bcopic  vision,  then-tun-  of  eye  movements  Independent   of 
head  movements.      Animals  with  panoramic  ot  semi-pano- 
ramic vision    increase   the  visual   range  by  movements 
tin-  head  rather  fchan   the  eve-.      Although  the  cat,  which 
is  capable  of  convergence  of  fche  eyes,  probably  po 
an  area  centralis  of  distinct  vision,  yel    it    is  riol  until  we 
reach  the  next  l:t<>ii|>,  fche  visual  cortex  of  which  we  have 
examined,  thai  we  find  ;i  macula  lutea  occurring. 

With  regard,  however,  to  the  existence  "1'  ;i  macula 
lutea,  Lindsay  Johnson  says  "thai  there  is  no  macula  until 
we  arrive  at  the  primates;"  but,  it'  by  macula  we  mean  a 
particular  specialisation  of  structure  of  the  retina]  elements 
in  the  cent  ml  area  of  the  retina  apart  from  tin-  existence 
of  yellow  pigment,  then  this  statement  is  t<><  >  sweeping, 
for  Cajal  has  shown  that  in  the  Chameleon  there  is  a 
central  urea  in  which  the  cones  are  much  mure  delicate 
and  each  separate  cone  is  connected  with  a  separate 
bipolar  cell,  and  this  again  with  a  separate  ganglion  cell 
giving  off  an  optic  fibre.  This  specialisation  of  structure 
of  the  directive  apparatus  of  this  animal  is  correlated  with 
u  special  motor  adaptation  as  Harris  has  shown,  viz.  con- 
vergence of  visual  axes, and  the  darting  nut  of  the  tongue 
with  unerring  exactness  to  seize  its  prey.  The  Chameleon 
offers  then  a  beautiful  example  of  evolution  of  a  reciprocal 
simultaneity  in  the  directive  and  executive  neuro-motor 
mechanisms,  but  this  instinctive  neuro-motor  mechanism 
for  obtaining  live  food,  so  perfect  in  its  way,  is  only  u 
reflex  mechanism  incapable  of  variation  a-  regards  judg- 
ment of  distance,  and  with  very  elementary  association. 

GrROUP  VI.  Priiinilrs.      (a)   Apes,      (b)  Anthropoid  ap* 

(c)  Man. 

In  this  group  the  eyes  are  Bel  in  front  and  close  to- 
gether, there  is  semi-decussation  of  the  optic  fibres,  and 
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lxvi  PROGRESSIVE   EVOLUTION  OF  THE   STRUCTURE  AND 

perfect  binocular  stereoscopic  vision,  with  only  a  remnant 
of  monocular  panoramic  vision   on   the  temporal  side   re- 
maining.     The  range  of  vision  can  be  increased  by  lateral 
and  up  and  down  movements  of  the  eyes  independent  of 
or    associated    with   movements    of    the    head    and    neck. 
This    specialisation    of    the   visual    directive   functions    is 
coincident  with  the  existence  of  a  definite   occipital  lobe, 
and  sections  of  its  fresh  cortex  showing  a  line  of  Gennari 
visible  to  the  naked  eye.      The  extent  and  distribution  of 
the  striate  area  in  the  occipital  lobe  of  Macacus  has  been 
mapped  out  by  serial  sections  mounted  and  stained  (vide 
Fig.  11,  a — x).      Microscopic  examination  reveals  a  special- 
isation   of    structure    of    the    visual    cortex,   which    is   as 
marked  in  the  ape   (Macacus)   as  in  man.       A  glance  at 
Figs.  12  and  13  will  show  that  there  is  a  double  layer  of 
granules   (faintly  indicated  in  the   carnivora),  and  above 
the  outer  layer  of  these  cells  is  a  deep  layer  of  small  and 
medium-sized  pyramids.      The  structure  is  quite  similar  in 
this  visuo-sensory  motor   area  in  the  ape  and  man  if  we 
agree  with  Henschen  that  the  area  striata,  or  part  of  the 
cortex  which  possesses  a  line  of  Gennari,  is  the  primary 
visual  cortex  or  visuo-sensory  region  of  Bolton  (vide  Figs. 
14  and  15).      Circumjacent  to  this  region,  and  occupying* 
the  remainder  of  the  occipital  lobe  in  the  primates,  is  a  zone 
of  cortex  which  commences  at  the  termination  of  the  line  of 
Gennari,  termed  by  Bolton  visuo-psychic,  and  delimited  by 
Campbell  in  the  anthropoid  apes  and  man  ;  it  is  character- 
ised by  the  disappearance  of  the  lower  layer  of  large  and 
small   stellate  cells  and  the  appearance  of  a  third  layer  of 
large   pyramids.      This  is  shown  in  the  photo-micrograph 
of  a  section  of  fche  junction  of  the  visuo-sensory  and  visuo- 
psychic    cortex    in    the    fcetal    brain    which    exhibits    this 
pushing  down  by  the  pyramidal  layer  of  the  upper  layer 
of  grannies  coincident  with  the  disappearance  of  the  lino 
of  Grennari  and  the  lower  layer  of  granules  (vide  Fig,  16). 
A     the  visuo-sensory  cortex  closelj   corresponds  with  the 
primordial   visual  area  of  Flechsig,  so   the    visuo-psychic 
closely    corresponds    with    his    intermediate   area.       Now 
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Flechsig  has  shown  by  bhe  myelination  method  that  fchis 
intermediate  associational  area  is  ontogenetically  and 
phylogenetically  of  later  development  than  bhe  primordial 

Fig.  L6. 


bion  of  brain,  7  months  to  8  months  foetus,  at  the  junction 
<>t'  the  visus,  sensory,  and  \risuo-psychic  regions,  showing  the 
double  layer  of  granules  with  intervening  line  of  Gtennari 
replaced  by  a  single  layer  of  granules,  on  an  increased  cor- 
responding depth  of  the  pyramidal  Layer.  The  large  pyramids 
arc  distinctly  seen  in  the  lowesl  level  of  the  pyramidal  layer. 
Beneath  the  inner  layer  <>t'  granules  is  a  pale  line  correspond- 
ing to  the  inner  line  of  Baillarger,  and  beneath  this  is  the 
polymorph  layer  of  cells. 


visuo-sensory  area  ;  moreover,  it  is  hut  little  developed  in 
animals  below  the   primates,  hut    becomes  a  definite  area 


Fig.  17  a. 


Fig.  17  b. 


Fig.  lie. 


Fig.  17  d 


Fig.  17  e. 
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Fig.  17  k 
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Fig.  17  i. 
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Fig.  17  n. 


Pig.  17i>. 


double  layer  of  granules  with  pale  Btripe  (line  of  Gennari  inter- 
vening). Kadi  section  was  drawn  as  represented  in  Pigs.  17  e— 
17  x.    Then  the  regions  of  the  occipital  lobe  were  correspondingly 

dotted  in  the  diagram  so  as  to  show  accurately  the  exact  distri- 
bution of  the  visu, .-sensory  striate  cortex. 
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in  apes,  still  more  definite  in  anthropoid  apes,  and  in  man 
most  extensive  of  all.  As  Dr.  Campbell's  excellent  work 
shows,  it  covers  tlie  occipital  lobe  with  the  exception  of 
the  calcarine  region.      Contrasting,  then,  the  microscopic 

structure  of  the  visual  cortex  of  the  primates  with  the 
lower  mammals,  we  find  thai  the  main  differences  are  the 
existence  of  an  occipital  lobe}  the  cortex  of  which  consists 
of  two  structurally-different  regions  :    (1)    Visuo-sensory, 

which  attains  its  maximum  extent  and  complexity  of  cell 
and  fibre  structure  in  the  ape,  characterised  by  an  increase 
of  the  width  of  the  line  of  Gennari,  ;i  double  layer  of 
granules,  and  above  the  outer  a  deep  layer  of  small  and 
medium-sized  pyramids;  (2)  Visuo-psycliic  or  associations), 
either  not  definite  or  as  a  very  narrow  zone  in  animals 
below  the  apes,  and  characterised  by  an  increased  depth 
of  the  pyramidal  layer  owing  to  the  presence  of  a  third 
layer  of  large  associational  pyramids.  *This  associational 
zone  increases  in  area  with  the  progressive  evolution  of 
the  primates,  and  occupies  a  large  part  of  the  superficies 
of  the  occipital  lobes  in  the  highest  types  of  human 
beings. 

My  observations  on  the  visual  cortex  of  mammals  then 
tends  to  show  a  parallelism  between  the  progressive 
development  of  the  pyramidal  layer  in  the  visual  cortex 
of  mammals  and  the  progressive  development  of  binocular 
vision.  The  small,  medium,  and  large-sized  cells  of 
this  pyramidal  layer,  as  Figs.  9  to  15  show,  are  asso- 
ciation neurons  phylogenetically  of  later  development. 
They  are  also,  as  Bolton  has  shown,  of  later  de- 
velopment ontogenetically,  for  whereas  the  polymorph 
layer  has  attained  about  its  full  depth  at  birth,  the 
pyramidal  layer  is  net  more  than  one  half  its  proper  depth. 
It  is,  therefore,  probable  that  this  more  superficial  supra  - 

*  Dr.  Watson  is  of  opinion,  from  a  careful  study  of  cortical  oeU 
lamination  in  different  orders  of  animals,  that  the  deep  polymorph  layer 
of  cells  which  is  present  in  all  is  concerned  with  Lower  associative  memory, 
while  the  later  developed  pyramidal  layer  is  concerned  with  higher 
associative  memory  and  edncability. 
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granular  layer  of  pyramidal  cells  does  not  function  till 
some  time  after  birth;  for  Flechsig  has  shown  that  fibres 
of  the  optic  radiations  are  only  myelinated  at  birth  as  far 
as  their  first  bifurcation,  and  are  demonstrable  as  mye- 
linated fibres  only  as  far  as  the  second  lowest  layer  of  the 
cortex.  Since  myelination  indicates  preparedness  for 
function,  the  seat  of  primary  cortical  visual  activity  (that 
is  the  region  concerned  especially  with  perception  of 
various  degrees  of  intensity  of  luminosity  and  darkness) 
is  situated  in  these  lowest  layers  which  we  have  observed 
are  present  in  all,  even  the  lowest  mammals.  In  support 
of  this  statement  it  may  be  remarked  that  the  horizontal 
fibres  of  the  cerebral  cortex,  especially  of  the  line  of 
Gennari,  are  still  completely  non-myelinated  at  birth. 

Flechsig  distinguishes  three  sets  of  fibres  in  the  primary 
optic  radiations — sensory,  myelinated  at  birth  •  motor,  at 
birth  or  soon  after ;  and  associational,  in  which  the  mye- 
lination, however,  occurs  pretty  late.  Now  Cajal,  from 
histological  observations,  concludes  that  the  line  of 
Gennari  is  formed  by  the  last  ramification  of  the  optic 
fibres,  and  he  calls  it  the  optic  plexus,  or  the  stripe  of 
Gennari.  The  optic  fibres  form  in  the  fourth  and  sixth 
layers  a  thick  feltwork  of  fibres,  in  the  meshes  of  which 
are  situated  the  stellate  cells.  Cajal  says  it  is  necessary 
therefore  to  consider  these  layers  as  the  principal  place 
in  the  grey  substance,  in  which  is  projected  the  optic 
image,  and  where  the  optic  sensation  takes  place.  The 
atrophic  changes  in  the  visual  cortex  as  a  result  of  long- 
>t  anding  blindness  or  anophthalmos  recorded  by  Henschen, 
MonakoWj  Cramer,  Leonowa,  Bolton,  and  others  are  not 
in  accord.  Henschen  states  "from  the  description  of  the 
observations  cited  it  results  then,  that  one  is  not  authorised 
in  drawing  any  conclusions  on  the  subject  of  the  layer  of 
the  cortex  which  is  in  most  direct  relation  with  optic 
conduction/'  although  if  there  is  any  balance  of  opinion 
it  is  in  favour  of  fche  deeper  Layers  being  most  affected. 
As  to  the  ribbon  of  Grennari  one  can  only  conclude  thai 
it   participates  to  a  certain   degree  in  cortical   atrophy. 


" 
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We  must,  therefore,  assume  thai  there  are  Borne  fib 
any  rate  in  fche  ribbon  of  Gennari  in  the  primates  which 
are  nol  derived  Erom  the  neurone  of  the  external  geni- 
culate body.  This  conclusion  is  supported  by  the  Facl 
thai  Bolton  Pound  in  his  case  of  anopthalmoe  one  half  of 
the  fibres  still  remaining  in  the  line  of  Gennari.  Now 
we  haveobserved  thai  thisstripe  in  the  grey  matter  of  the 

cortex    becomes  (list  i  net  I  y    visible  to    tin-    naked   eve   Ii  rM    in 

the  primates  when  the  pyramidal  association  system  is  fully 
developed,  and  thai  this  is  coincident  with  n  macula,  and 
with  perfect  binocular  vision.  It  is  therefore  n  legitimate 
inference  t<>  suppose  that  the  Eeltwork  of  line  fibres 
forming  the  line  of  Gennari  is  partly  made  up  of  associa- 
tion fibres  of  the  optic  radiations  coming  by  way  <>!'  the 
splenium  from  the  opposite  occipital  lobe.  This  view  will 
explain  why  there  should  he  a  double  layer  <>l'  granules  in 
the  primates,  the  upper  layer  belonging  to  the  associa- 
tional  pyramids  and,  forming  the  intercalary  neurons.  It 
would,  moreover,  tend  to  show  that  it  is  the  upper  layer 
<d'  granules  which  is  continuous  with  the  single  layer 
found  iu  the  visuo-psychic  region  (ci<lr  Figs.  L4,  15,  10). 


J II.  The    Reciprocal   Simultaneity   in  the   Development 
of    tin:    Visual   Directive  and  Tactile    Motob    Exe- 

ci  rrvE  Facultiks. 

Rochon-Duvigneaud  gives  an  admirable  summary  of 
Cajal's  work  upon  the  different  modes  of  association  of 
the  two  eyes  for  vision,  panoramic  vision,  and  the  total 
decussation  of  the  optic  nerves,  the  progressive  fusion  of 
the  visual  fields  iu  the  higher  mammals,  and  the  corre- 
lated development  of  the  direct  bundle. 

In  panoramic  vision  of  the  lower  mammals  with  their 
•  •yes  set  laterally  the  total  visual  field  Formed  1>\  the 
juxtaposed  two   monocular    fields    is    very  extensive    and 

very    acute,   and    their    power    of    orientation     18    g I     by 

virtue  of  the  association  of  visual   images   with    the   kin- 
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aesthetic  impressions  of  locomotion;  but  it  is  highly 
probable  that  the  sensation  of  relief  and  of  depth  is 
rudimentary  because  the  visuo-kinassthetic  associations  are 
with  smell,  hearing,  and  locomotion  and  not  with  complex, 
varied,  and  refined  tactile-motor  impressions.  The  motor 
associations  are  elemental  and  are  mainly  concerned  with 
orientation. 

Animals  with  power  of  convergence  of  the  visual 
axe-,  have  a  common  visual  field  and  vision  gains  in 
quality,  notably  by  the  perception  of  relief,  what  it  loses 
in  range.  The  two  retinas  in  place  of  receiving  each 
image  having  no  point  in  common  between  them  receive 
on  the  contrary  the  same  images  in  their  whole  extent 
when  the  visual  fields  coincide,  the  amount  of  binocu- 
lar vision  increases  from  the  rabbit  to  man.  But  simul- 
taneously, as  Edinger  remarks,  one  sees  a  direct  bundle 
develop  and  progressively  increase  in  the  number  of 
its  fibres  in  the  same  series  so  that  we  can  correlate 
these  facts  with  the  progressive  development  of  the 
pyramidal  layer  of  associational  cells  which  I  have 
pointed  out  as  occurring'  in  the  series  of  mammals.  The 
relation  between  the  direct  bundle  and  binocular  vision 
already  understood  by  Newton  is  very  easy  to  comprehend 
if   one   refers   to    the   scheme   of    Cajal.      When  the   two 

is  are  directed  forward  and  fix  the  same  object  (the 
arrow)  it  necessarily  results  that  the  homonymous  halves 
of  the  two  retinae  (that  is  the  two  right  halves  or  fche  two 
left  halves)  receive  respectively  the  image  of  the  same 
half  of  the  objects.  It  is  necessary  in  order  thai  there 
should  be  no  diplopia  that  these  two  similar  images  be 
transported  to  the  same  point  of  the  brain  where  they 
will  undergo  Eusion. 

"How  the  Function  has  been  created,  wliat  intimate 
mechanism  and  modification  in  the  convergence  of  the 
ocular  axes  has  determined  the  Formation  of  a  direel 
bundle  we  are  still  Ear  Erom  knowing,  in  spile  of 
Darwinian  explanations  on  this  subject'1  (Rochon-Duvig- 
neaud  .      Bu1  we  bave  soon  thai   correlation   in   the  pro- 
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gressive  developraenl  of  the  visual  directive  and  the 
motor  executive  Faculties  la  ;i  truism  based  or  the  Dar- 
winian principle  of  adaptation  to  environment,  and  modi- 
fications of  structure  and  Function  For  the  preservation  of 
the  individual   and   the  species,  especially  as  regards   the 


Pig.  is. 


Fig.  19. 
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l-'i...  L8.    -Schema  (after  Cajal)  to  show  the  formation   of   fche  mental 
Image  by  synthesis  of  visual  representation,  transmitted  bythe  two 

optic  nerves  in  man  and  mammalia  having  a  common  visual  field 
in  both  eves.     ,i,  homolateral  optic   bundle,  cr — ed   bundle. 

externa!    geniculate    body.      Rv,   cortical    visual    centre    ami    reoon- 

<t  it  ut  ton  of  t  he  mental  Image. 

PlG.   I'.'.      Schema    of   t  he  chiasnm,  of   the   optic   tracts,  ami   of   the  optic 

projection  in  the  brain  of  a  mammal,  with  semi-panoramic  vision, 
c,  crossed  optic  bundle,     (/.homolateral  optic  bundle.     0,  primary 

Optic  centres.       Rv,  visual  cortical  centre,  with  mental  projection  of 

the  object. 


Feeding  habits  of  the  animal,  as  Earris  has  bo  admirably 
demonstrated.      Thus    animals    which    prey    upon    other 
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animals  must  possess  special  powers  of  motor  adaptation 
guided  by  vision.  Prof.  Sherrington  informs  me  that  his 
observations  on  binocular  nicker  taught  him  that  the 
convergence  of  the  fibres  of  the  right  half  of  right  retina 
and  right  half  of  left  retina  in  the  highest  mammals 
towards  the  same,  e.  g.  right  occipital  lobe,  is  probably 
because  they  both  have  to  initiate  the  same  movements 
of  eyeballs  and  hand,  that  is  to  bring  both  paths  to  the 
>:nne  foci  of  executive  administration  of  motor  apparatus, 
e.  g.  eyeballs  and  head  and  neck  and  hand.  He  does  not 
agree  with  the  simple  explanation  that  Cajal  gives  in  his 
diagram  of  the  fusion  of  similar  points  of  the  image  from 
homonymous  halves  of  the  retina  at  identical  points  in 
the  occipital  lobe;  his  valuable  experiments  on  binocular 
nicker  entirely  controvert  this.  For  if  the  point  b  in  the 
diagram  (Fig.  18),  viz.,  the  place  of  meeting  of  l  l  and  r  r 
feels  the  tremor  of  the  flicker  conveyed  by  l  l,  how  can  it 
go  on  feeling  that  tremor  when  it  is  conjointly  receiving  an 
exactly  inverse  tremor  from  R  R,  which  exactly  fills  up 
with  light  the  shadow  intervals  belonging  to  L  L  ?  Or 
how  is  it  on  the  same  plan  that  the  tremor  received  by  B 
from  l  l  is  not  accentuated  upon  the  successive  light  and 
shadow  intervals  of  r  r  when  they  are  timed  so  as  to 
exactly  agree  and  coincide  with  those  from  l  l  ?  Again, 
on  CajaVs  and  similar  plans,  how  is  it  when  corresponding 
areas  of  the  two  retinae  are  stimulated  by  one  and  the 
smio  luminous  object  so  that  the  stimulation  of  r  gives  a 
monocular  visual  image  say  of  brightness  =  10,  and  there- 
fore also  a  visual  luminosity  at  the  other  retina  of  10,  the 
visual  luminosity  of  the  combination  (binocular)  of  the  two 
b  +  i.  is  not  according  to  Weber's  law,  nor  any  simple 
summation,  hut  is  simply  10  still.  Again  take  binocular 
colour  mixture,  in  it  two  complementary  colours,  red  and 
green,  do  not  make  grey,  bul  an  oscillating  sheeny  sur- 
face, varying  from  red  to  green  and  back  again  (retinal 
rivalry). 

Although   these  experiments  clearly  show  there  is  not 
fusion   in   ill''  Bimple   manner  indicated  by  Cajal,  vet   the 
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following    experiments     prove    thai     perceptional    fusion 
does  occur  : 

(1)  The  unlike  contour  of  componenl  aniocular  ima 
passing  t<>   the   resultant    binocular  contour  intermediate 
I ict  ween  it  -  c<  unponent  s. 

(2)  The  right  eye  seeing  an  after  image  when  tin-  left 
only  has  been  offered  ;i  visual  image. 

(3)  Damping  <>f  flicker  in  one  l>\  a  steady  image  at 
the  twin  area  of  tin-  other  (Sherrington). 

(4)  The  appearance  of  contrasl  colour  in  ;i  grey  image 
;it  right  eye  when  a  coloured  otherwise  similar  image  is 
offered  to  t  he  oi  her. 

It  is  probable  that  this  more  complex  elaboration  of 
the  visual  sensations  accompanying  binocular  stereo- 
scopic vision  is  phylogenetically  and  ontogenetically  of 
later  origin,  and  it  is  not  an  unwarrantable  inference 
thai  this  sheet  of  associational  cells  which  we  have  ob- 
served is  ontogenetically  and  phylogenetically  of  later 
development  plays  an  important  part  in  this  elaboration. 
In  view  of  the  important  observations  of  Sherrington  it 
appears  to  be  much  more  probable  than  the  untenable 
hypothesis  of  Cajal  of  groups  of  isodynamic  cells  in 
the  cortex  in  which  isodynamic  groups  of  fibres  start 
Prom  corresponding  points  of  the  retina  end.  Another 
important  point  in  binocular  vision  is  the  Pact  that  for 
the  convergence  of  the  visual  axes,  innervation  currents 
must  flow  from  both  occipital  or  frontal  Lobes.  Schafi  r 
and  I,  also  Munk  and  Obreggia,  found  that  stimulation 
of  the  frontal  or  occipital  cortex  gave  rise  to  lateral 
deviation  when  excited,  but  when  identical  points,  which 
previously  excited  simply  gave  rise  to  lateral  deviation, 
were  stimulated  with  equal  currents  the  axes  previously 
slightly  divergent  became  parallel,  and  very  frequently 
underwent  convergence.  The  sensory  impressions  coming 
from  the  structures  moved  are  associated  with  the  visual 
images.  Again,  the  conjugate  movements  of  the  head 
and  eyes  in  following  a  moving  object  give  rise  to  kin- 
esthetic sensory  impressions,  which   fusing  with   macular 


Figs.  20 — 25. — Photographs  of  the  occipital  lobe  looked  at  from  the  pole 
of— 

(Fig.  20).  Macacus,  showing  the  smooth  surface  bounded  in  front 
by  the  aft'enspalte. 

(Fig.  21).  Chimpanzee,  showing  the  visuo-sensory  area  has  been 
infolded  by  the  development  of  an  increase  of  temporo-occipital 
annectants,  but  also,  though  to  a  less  degree,  by  occipito-parietal 
annectants.  The  visuo-sensory  area  is  triangular,  with  the  narrow 
portion  of  the  triangle  forwards.  A  large  portion  of  the  striate 
cortex  lies  in  the  deep  fissure  running  backwards  to  the  pole. 

(Fig.  22).  Right  occipital  lobe  of  a  human  subject,  in  which  there 
was  imperfect  parietal  development.  The  situation  of  the  pole  is 
shown  by  a  *.  The  posterior  part  of  the  retro-calcarine  fissure  is 
seen  to  extend  a  considerable  distance  beyond  the  pole  to  the 
external  surface. 

(Fig.  231.  Shows  the  retro-calcarine  fissure  terminating  on  the 
mesial  surface  within  the  pole. 

(Fig.  24).  Lateral  aspect  of  left  occipital  region  of  Fellaheen. 
Brain  showing  line  of  section  (d)  and  (a)  sulcus  lunatus,  (b)  acces- 
sory intra- striate,  and  (c)  intra-striate  ;  e,  infra-striate  sulcus. 

(Fig.  25).  The  appearance  of  surface  of  the  section,  showing  (a) 
calcarine  fissure,  (b)  accessory  intra-striate  sulcus,  (c)  end  of  line  of 
I  tennari  at  a  point  midway  between  b  and  a}  sulcus  lunatus.  From 
photographs  kindly  supplied  to  me  by  Prof.  Elliot  Smith. 
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visual  impressions  produce  in  consciousness  a  series  of 
impressions  by  which  judgment  is  formed  of  the  rate  of 
movement  of  the  object.  This  function  is  later  acquired, 
for  the  observations  of  Preyer  on  the  infant  and  Steiner* 

*  Steiner  did  not  make  any  experiments  upon  primates,  but  he  points 
out  that  the  development  of  vision  occurs  in  two  periods  in  the  infant. 
At  the  fifth  week  it  is  able  to  see  an  object  held  in  front  of  it,  but  like 
the  dog  at  the  thirty -fourth  day,  it  is  unable  to  follow  and  fix  an  object  the 
image  of  which  is  projected  laterally  on  the  retina.  This  capacity  does 
not  come  until  the  fifth  month  in  the  infant,  when  it  may  be  inferred 
that  the  necessary  association  has  occurred.  Steiner  performed  a  series 
of  interesting  experiments  upon  young  animals  at  various  intervals  of 
days  after  birth.  He  showed  that  the  motor  cortex  responds  to  excita- 
tion before  the  visual  cortex.  The  guinea-pig,  born  with  its  eyes  open, 
and  set  laterally,  does  not  make  much  use  of  its  panoramic  vision  and 
its  visual  cortex,  practically  possesses  no  supra-granular  pyramidal 
cells.  The  motor  cortex  responded  to  excitation  at  birth,  whereas 
stimulation  of  the  visual  cortex  did  not  produce  a  result  until  the 
fifth  day.  In  the  rabbit  the  motor  cortex  was  excitable  on  the  ninth 
or  tenth  day,  the  visual  not  until  the  fourteenth.  Moreover,  not 
until  the  fifteenth  day  does  this  animal  make  any  attempt  at  flight 
when  one  attempts  to  catch  it.  The  dog  is  much  later;  even  twenty- 
six  days  may  elapse  before  the  motor  sphere  is  excitable,  although 
its  eyes  are  open  on  the  fourteenth.  It  is  only  at  the  thirty- 
fourth  day  that  a  dog  can  avoid  obstacles,  and  seems  only  to  be  able 
to  follow  his  master  by  the  sound  of  his  voice.  He  certainly  sees, 
for  if  you  present  to  him  a  piece  of  meat  directly  in  front  of  his 
eyes  he  snaps  at  it.  But  if  the  image  of  the  object  is  projected  laterally 
upon  the  visual  field,  the  dog  does  not  seek  to  follow  it  by  an  appropriate 
associated  movement  of  the  head  and  eyes.  His  visual  sensori-motor 
;  i  J.  pa  rat  us  is  not  yet  completely  developed.  At  this  period  the  dog's 
ritual  cortex  is  still  inexcitable,  and  it  is  not  until  the  fortieth  day 
when  a  dog  can  follow  a  moving  object  that  the  visual  cortex  is 
excitable. 

Visual  sensation  is  only  possible  at  birth  when  elemental  conscious- 
obtains,  owing  to  the  association  systems  being  still  undeveloped, 
The  Btriate  area,  which  we  have  reason  to  believe  is  the  primary  seal  of 
rision,  the  pari  of  the  oortei  in  which  the  optic  radiations  terminate, 
does  ii"'  occupy  the  whole  surface  of  the  occipital  l<>he  in  the  anthropoid 
man.  It  Is  limited  in  man,  and  to  a  Less  degree  in  the  anthro- 
poid ape,  to  the  mesial  rarface,  and  bhal  portion  of  the  mesial  surface 
which  forms  the  lips,  floor,  and  walls  of  the  calcarine  fissure.     The 

uperficial  extent,  however,  of  the  striate  area  is  ao1   relatively  Less,  in 
proportion  to  the  area  of  the  retina,  in  the  anthropoid  apes  and  man.  as 
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"ii  animals  >how  thai    the  ociated   movements  of  ili«- 

head  mid  eyes  in  the  higher  mammals  do  nol  take  pli 
till  some  i  in  ic  after  birth.  A.gain,  no  true  ideas  of  dis- 
tance, form,  extension,  Bolidity,  and  qualities  of  bodies 
generally  would  be  conveyed  i<>  the  mind  unless  the) 
could  be  explored  bv  'Ik-  executive  locomotive  and  tac- 
tile faculties.  Visual  images  alone  would  col  convey  to 
the  mind  the  reality  of  the  external  world   were  they  doI 

ociated  with   Locomotion  and   previous  tactile  and  kin- 
esthetic images  of   manipulution,  and  it  is   not  too  much 

,i_\  thai  tactile  impressions  are  those  into  which  mosl 
visual  impressions  have  to  lie  translated  before  their 
meanings  can  be  known.  Thus  the  hand  under  the 
guidance  of  vision  becomes  the  instrumenl  of  the  mind. 
And  every  visual  perception  becomes  ;i  complexus  pro- 
duced by  an  action  on  the  retinae  propagated  to  the 
visual  cortex,  and  a,  reaction  of  the  whole  brain  based  on 
tli<>  associative  memory  of  past-  experiences.  Macular 
vision  especially  giving  rise  to  n  lull  mental  contribution 
to  the  perception,  by  the  fact  that  it  involves  fixation  and 
atteni  ion. 


IV.  Tin:  Progressive  Development  in  the  Primates  <»r 
tin;  Bighee  Association  Centres;  tin:  Effects  on 
the  Visual  Cortex. 

Now  it  can  be  readily  seen  thai  if  the  parietal  lobe  and 
it^  occipital  annectants  increase  nt  a  rate  phylogenetically 
more  rapidly  than  the  occipital  itself,  it  would  tend  to 
push  back  and  infold  the  smooth  striate  surface  of  the 
occipital  lobe  of  the  lower  apes,  and  thus  we  sec  that  the 
striate  area,  which  is  on  the  surface  of  the  lobe,  becomes 

compared  with  the  lower  apes.  A  glance  at  Pig.  20  shows  thai  the 
external  surface  of  the  occipital  lobe  of  th"  ape  La  smooth,  and  there  is 
only  an  indication  of  a  fissure.  There  is  an  annectanl  gyros  between 
the  occipital  ami  temporal  Lobes,  bn1  the  lip  of  the  occipital  lobe  over- 
laps the  parietal,  so  that  the  connection  between  the  two  Lb  hidden  by 
what  may  be  termed  the  occipital  operculum. 

\o|.    \w.  / 
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diminished,  and    a    zone   of   phylogenetically   new  cortex 
progressively  increases  in  area  (Figs.  20  to  25); 

These  inferences  are  supported  by  the  following  facts, 
which  will  be  made  more  easy  of  comprehension  by  the 
accompanying  diagrams  (Figs.  26  and  27)  : 

The  area  which  is  dotted  is  the  portion  of  cortex 
visuo-sensory  in  function,  corresponding  to  the  half-vision 
centre,  and,  histologically,  is  characterised  by  the  presence 
of  the  line  of  Gennari.  The  shaded  area  corresponds  to 
the  visuo-psychic  region  delimited  by  Campbell  charac- 
terised histologically  by  a  deep  layer  of  large  pyramids 
and  coarse  fibres. 

Fig.-  26  a  represents  the  occipital  lobe  of  Macacus 
Rhesus,  and  it  will  be  observed  that  as  Figs.  17  a — x 
demonstrate,  the  visuo-sensory  region  occupies  the  whole 
of  the  external  surface  of  the  occipital  lobe  up  to  the 
affenspalte  except  the  temporo-occipital  annectant.  It 
forms  an  operculum  lying  over  the  visuo-psychic  cortex, 
but  as  this  latter  and  the  parietal  lobe  develop,  the  striate 
visuo-sensory  cortex  is  lifted  up,  pushed  back,  and  infolded 
so  that  in  the  anthropoid  apes  as  shown  in  b  (chimpanzee) 
a  wider  visuo-psychic  zone  is  apparent,  and  the  affenspalte 
by  the  development  of  occipito-parietal  annectants,  has 
become  lunate  in  form.  There  may  be  considerable  modi- 
fications of  the  extent  of  visuo-sensory  cortex  on  the 
external  surface  of  the  occipital  lobe  in  the  anthropoid 
apes  {vide  Fig.  21)  owing  to  the  variability  of  the  amount 
of  development  of  the  before-mentioned  annectants.  Fig. 
c  re}) reseu is  the  distribution  of  the  visuo-sensory  and 
yisuo-psychic  cortex  found  frequently  in  the  left  hemisphere 
occasionally  in  both  and  rarely  in  the  righi  alone. 

This  figure  is  taken  from  the  brain  of  a  Congo  negro  ; 
the  line  "f  Gennari  ended  ni  the  top  of  the  lip  of  the  an- 
terior wall  of  the   fissure  which    separates    the    dotted   and 

shaded  areas,  so  that  the  full  exteni  of  the  striate  cortex 
on  tie-  external  surface  is  considerably  greater  than  it 
appears.  In  fact,  as  Pig.  25  shows,  the  striate  area  ends 
midway  between   the   Ihtra-Striate  and   Innate  sulci. 
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Fio,  28. 


Fig.  27. 
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Pig,  '27  i),  E  shows  the  distribution  of  the  visuo-sensory 
•and  visuo-psychic  cortex  in  the  human  brain  (after 
Campbell)  ;  it  will  be  observed  that  in  d  the  striate  area 
is  represented  as  extending  a  little  round  the  pole.  This 
distribution  Bolton  and  Campbell  looked  upon  as  an  ex- 
treme  case.  Usually  it  ends  at  the  pole  or  on  the  mesial 
surface  of  the  occipital  lobe,  and  all  the  striate  area  is 
situated  around  the  calcarine  and  retro-calcarine  fissure, 
which  latter  terminates  at  the  pole  or  on  the  mesial  sur- 
face. When  it  comes  on  to  the  external  surface,  as  in 
Fier.  26  c,  the  striate  area  follows  it ;  e  shows  the  distribu- 
tion  of  the  striate  area.  Anteriorly  it  is  found  (as  Bolton 
first  showed)  only  on  the  lower  lip,  and  it  extends,  I  have 
found,  a  variable  distance  forward.  This  is  the  true  cal- 
carine fissure  found  in  all  mammals,  a  primary  fissure 
occurring  at  a  very  early  stage  of  development.  Behind 
this  the  (dotted)  striate  area  is  found  on  the  upper  and 
lower  lips  of  the  retro-calcarine  fissure.  The  true  extent 
of  the  striate  area  can  only  be  determined  by  opening  up 
the  fissure  when  two  deep-seated  anterior  and  posterior 
cuneo-lingual  annectants  will  be  found,  and  sections  will 
-low  that  the  grey  matter  of  the  whole  of  the  floor  of  the 
fissure  exhibits  on  section  a  line  of  Gennari.  If,  as  is 
most  probable,  the  striate  area  represents  a  cortical  retina, 
the  superficial  area  of  it  is  the  same  in  all  human  beings  ; 
consequently,  when  the  striate  area  extends  well  on  to  the 
external  surface,  as  in  Fig.  26  c,  the  fissure  should  be 
shallower;  and  the  deep  cuneo-lingual  annectants  should 
be  superficial.  This  is  what  actually  happens,  especially 
i-  the  posterior  cuneo-lingual  annectant  found  superficial. 

I  ait  ting  all  the  facts  together  we  observe  that  the 
primary  visuo-sensory  cortex  represented  by  the  dotted 
area  always  occupies  the  same  superficies;  but  the  place- 
men! of  it  depends  upon  its  relative  degree  of  displacemenl 
by  cortex  of  later  evolutional  development  and  functional 
acquirement. 

Bolton  ahowed,  by  his  valuable  researches  on  the  histo- 
logy of  the  visual  cortex,  thai    the  striate  area  suddenly 
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ceases  owing  to  the  Pad  thai  the  line  of  Gennari  dis- 
appears abruptly,  and,  coincidenl  with  bhis,  the  donble 
layer  of  granules  becomes  a  single  layer,  and  a  layer  of 
large  pyramids  makes  Its  appearance.  So  thai  there  are 
now  three  layers  of  pyramids  instead  of  two.  This  n  „ 
was  termed  by  Bolton  \  isui »-| »e ych ie.  It  has  been  care- 
fully mapped  out  by  Dr.  Campbell  in  his  valuable  research 
on  the  histology  of  the  cerebral  cortex,  lie  has  kindly 
sent  me  ;i  diagram  which  indicates  tin-  limit-  of  this  his- 
tologically definite  localised  area.  It  corresponds,  as  you 
will  observe,  with  the  renui  inder  of  t  he  occipital  lobe.  lb- 
has  shown  by  his  method,  as  Fleclisiu  had  previously 
shown  by  the  myelination    method    that   every  primordial 

sensory  sphere  is  surrounded  by  ;i  zone  which  may  be 
termed  intermedial.  The  primary  sensory  motor  spheres 
are  situated  around  the  primary  fissures,  central,  Sylvian, 
and  calcarine.  Around  these  are  areas  which  are  myelin- 
ated later,  characterise^  by  large  pyramidal  cells  and  large 
fibres.  There  is,  as  we  rise  in  the  zoological  scale,  a  pro- 
gressive increase  of  these  zones,  but  in  man  the  greal 
increase  of  the  area  of  the  cerebral  cortex,  especially  in 
the  parietal,  temporal,  and  frontal  lobes,  is  due,  even  in 
greater  measure,  to  the  development  of  a  cortex  which  is 
latest  myelinated — the  terminal  areas  of  Flechsig,  in  which 
fine  fibres,  according  to  Campbell,  alone  are  found,  and  in 
which  there  is  an  absence  of  large  pyramidal  cells. 

According  to  Flechsig,*  it  is  only  in  the  primordial  areas 
that  projection  fibres  are  found.  This,  however,  is  strongly 
disputed  by  such  eminent  authorities  as  von  Monakow 
and  Dejerine. 

We  may  now  inquire  what  are  the  causes  which  have 
led  to  this  remarkable  cortical  development  in  the  anthro- 
poids, and  more  especially  in  man.  It  has  long  been 
considered    that    a  large  frontal  development  indicates  a 

high   order  of  intelligence,  and   that    is  one  of    the  striking 

*  The  views  of  Flechsig  are,  I  may  remark,  really  tin'  Bame  as  those 
]>ut  forward  many  years  ago  by  Sir  William  Broadbent,  who  came  t<> 
somewhat  similar  conclusions  from  anatomical  and  clinical  observations. 
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feat i ncs  in  the  difference  between  the  anthropoid  brain 
and  that  of  man.  But  it  will  be  observed  that  there  is  a 
much  greater  development  in  the  parietal  lobes.  "  The 
great  size  of  the  parietal  lobe  is  a  leading  human  character, 
and  it  has  partly  gained  its  predominance  by  pushing 
backwards  so  as  to  encroach,  to  some  extent,  upon  the 
territory  which  formerly  belonged  to  the  occipital  lobe/' 
— Cunnins'ham. 

Rudinger,  who  studied  the  brains  of  quite  a  number  of 
distinguished  men,  including  Bischoff,  Dollinger,  Tiede- 
mann,  and  Liebig,  asserted  that  the  higher  the  mental 
endowment  of  an  individual  the  greater  is  the  relative  ex- 
tent of  the  upper  part  of  the  parietal  lobe.  Other 
observers,  however,  have  fixed  upon  the  lower  part  of  the 
parietal  lobe  as  that  in  which  there  is  a  correlation  be- 
tween a  high  order  of  intelligence  and  a  relative  increase 
of  surface.  Thus,  Retzius  has  stated  that  such  was  the 
case  in  the  brains  of  the  astronomer,  Hugo  Gylden,  and 
the  mathematician,  Sophie  Kovalevsky.  Hansemann  de- 
scribed a  similar  condition  in  the  brain  of  Helmholtz. 
Moreover,  the  wide  parietal  development  of  the  cranium 
in  the  skulls  of  Beethoven,  Sebastian  Bach,  and  of  Kant, 
indicate  that  an  increased  size  of  the  parietal  lobe  is  especi- 
ally related  to  a  high  order  of  intellect,  and  we  may  assume, 
to  genius  and  constructive  imagination.  If  we  compare 
the  occipital  lobe  in  man  and  the  anthropoid  apes,  we 
find  that  in  man  there  are  four  annectant  gyri,  two  con- 
nect the  parietal  lobe  with  the  occipital — parieto-occipital 
annectants  —  two  connect  the  temporal — occipitotemporal. 
The  latter  two  exist  in  all  primates,  small  in  the  lower 
apes,,  more  developed  in  the  anthropoid  apes,  and  still 
more  developed  and  much  more  sinuous  in  man,  they  form 
the  anatomical  substratum  of  the  association  of  hearing 
and  vision. 

The  former  two  are  of  more  importance  morphologi- 
cally; tli<-  firM  occipital  corresponds  i<>  (lie  upper  border 
«»1  the  hemisphere,  and  unites  tin-  superior  parietal  and 
first    occipital.      The   second    parieto-occipital    gyrus   ex- 
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bends    From   the   angular   gyrus   to   tip  rid   occipital. 

In  fche  human  brain  both  these  two  annectrfnl  convolu- 
tions are  well  developed  and  superficial.  They  are  met 
with  in  a  greal  oumber  of  anthropoids,  Imt  one  of  them 
only  is  superficial^  fche  other  is  deeply  situated.  The 
difference  fchen  between  the  anthropoid  brain  and  the 
buman  is  not  so  much  in  the  occipital  lobe  as  in  fche 
parietal j  for  we  find  in  fche  anthropoid  brain  n  well- 
developed  region  corresponding  t<>  fche  intermedial  zone 
of  Flecbsig.  It  is  in  the  parietal  region  that  fche  greal 
development  of  the  posterior  part  of  the  brain  has  oc- 
curred, the  region  in  which  Flechsig  locates  fche  concept 
centres. 

Now,  Elliol  Smith  lias  shown  in  some  very  valuable 
and  interesting  papers  that  the  cortex  in  man  may,  in 
the  case  of  some  races,  such  as  the  Fellaheen  and 
Soudanese  relatively  frequently  possess  anatomical  fea- 
tures as  regards  the  position  of  the  striate  region  and 
fche  calcarine  fissure  on  the  external  surface  of  fche  occi- 
pital lobes,  akin  to  that  of  the  anthropoid  apes,  and 
especially  to  that  of  the  gorilla.*      I  have  also  found  this 

*  Since  this  lecture  was  written  I  have  examined,  in  conjunction  with 
my  assistant,  Dr.  Watson,  over  100  brains,  and  have  found  that  in  25 
per  cent,  the  calcarine  fissure  and  the  Btriate  area  extends  on  to  the 
external  surface  from  18  to  28  nun.,  and  there  is  a  definite  Lunate  salens 
in  the  majority  of  them.  The  brains  were  those  of  lunatics  dying  in  the 
asylum.  As  a  rule,  where  this  condition  persisted  in  the  left  hemi- 
sphere and  not  in  the  right,  there  appeared  to  be  a  better  parietal  de- 
velopment on  the  right  than  the  left.  Occasionally  it  waa  presenl  in  both 
occipital  lobes,  and  then  there  was  generally  a  deficiency  of  parietal  de- 
velopment on  both  sides.  Dr.  Flashman,  of  Sydney,  examined  foui 
brains  of  A astralian  aboriginals.  In  the  most  rudimentary  of  these  the 
external  parieto-occipital  fissure  consisted  of  two  diverging  branches 
resulting  from  the  bifurcation  of  the  internal  parieto-occipitaJ  fissure. 
The  examination  disclosed  the  fad  thai  by  the  expansion  of  the  parietal 
lobe  the  cortex  in  the  neighbourhood  of  the  parieto-occipitaJ  fissure  is 
BO  pushed  backwards   and   inwards   that    finally   the  anterior  of   the  two 

bifurcations  becomes  the  parieto-occipital  of  the  European  brains,  while 
the  posterior  branch  disappears.  Dr.  Duckworth  has  published  the 
examination  of  the  brains  of  three  Australian  aboriginals,  and  shown 
that  this  anthropoidal  type  of  occipital  lobe  exists. 
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condition  very  frequently  in  the  brains  of  people  dying* 
in  the  asylums,  in  the  brain  of  a  Chinaman,  of  a  (roanese, 
a  Congo  negro,  and  of  an  Egyptian.  The  calcarine  fissure 
extended  in  these  instances  for  a  considerable  distance 
around  the  pole  of  the  hemisphere,  and  the  striate  area 
had  a  distribution  somewhat  similar  to  that  in  the 
anthropoid  ape.  Now,  without  going  into  minute  ana- 
tomical details,  we  may  assert  that  Elliot  Smith  is  pro- 
bably correct  in  assuming  that  the  "  affenspalte "  is  not 
the  exclusive  property  of  the  ape's  brain,  but  that  it  is 
represented,  and  certainly  is  present  in  a  large  number 
of  human  brains,  either  in  the  form  of  a  definite  sulcus 
lunatus,  delimiting  the  striate  area,  or  in  the  form  of  the 
sulcus  lateralis,  which  is  the  lunatus  displaced.  In  a 
great  majority  of  European  brains  the  striate  area  only 
extends  to  the  pole  of  the  occipital  lobe  ;  the  calcarine 
fissure  (retro-calcarine  of  Elliot  Smith)  terminates  in  the 
vertical  fissure  of  Seitz,  and  all  gradations  of  distribution 
of  the  placement  of  the  striate  area  may  be  found  between 
the  extreme  form  which  resembles  the  anthropoid  brain, 
with  a  definite  sulcus  lunatus,  and  the  highest  human 
type  with  the  striate  area  terminating  at  the  pole.  This 
anthropoid  type  I  have,  like  Elliot  Smith,  found  much 
more  often  in  the  left  hemisphere  than  the  right  [vide 
Pigs.  20  to  25,  with  description). 

We  have  now  to  consider  what  are  the  functions  of 
the  two  histologically,  phylogenetically,  and  ontogene- 
tic ally  different  regions  of  the  occipital  lobe. 


V.   Experimental  am*  ('mnico-Anatomical  Observations. 

A  dog  from  which  the  eyeballs  were  removed  two  days 
after  birth  by  von  Monakow  was  able  to  behave  some 
months  afterwards  as  an  ordinary  dog;  it-  orientation 
was  perfect,  contrasting  therefore  markedly  with  the  dog 
which  bad  had  both  visual  cortical  spheres  removed,  and 
in  which  orientation  was  verv  defective.     Peripheral  blind- 
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Q68S  in  i  he  human  being  is  accompanied  bj  an  increased 
tactile  kinesthetic  sensibility  by  which  orientation  is 
carried  on,  contrasting  markedly  with  cortical  blind- 
ness. Tlic  remarkable  cases  of  Helen  Keller  and  Laura 
Bridgeman,  who  became  blind  and  deaf  in  early  infancy 
and  yet,  l>\  appropriate  education,  attained  a  high  degree 
of  intelligence,  and  wnv  able  apart  Prom  vision  to  live 
the  lives  of  norma]  individuals,  shows  thai  sensory  visual 
impressions  are  bul  a  pari  of  visual  perceptions. 

I  have  already  alluded  to  the  fact  thai  Simians  alone 
possess  stereoscopic  macular  vision.  Are  we  righl  in  as- 
suming thai  the  whole  of  the  fibres  of  the  optic  radiations, 
including  the  macular  fibres,  terminate  in  the  region  which 
is  delimited  bythis  characteristic  histological  structure  of 
cortex?  Yon  Monakow,  whose  work  upon  cerebral 
pathology,  and  especially  that  relating  to  the  Functions  of 
vision,  entitle  him  to  a  foremost  place  among  accurate 
observers  and  philosophical  thinkers,  is  of  opinion  thai 
experimental  and  clini co-anatomical  observations  in  man 
conclusively  show  that  the  macular  impressions  concerned 
with  central,  and  therefore  distinct  vision  are  received  by 
the  wlmlc  occipital  lobes  of  both   hemisphere  He  even 

would  not  limit  reception  of  macular  impressions  to  the 
occipital  lobe,  but  would  include  the  angular  gyrus 
as  well.  Henschen,  another  greal  authority,  and  one 
who  has  devoted  a  large  amount  of  time  to  careful  clinical 
and  anatomical  observations,  besides  reviewing  all  the 
recorded  cases  of  hemianopsy  and  blindness  resulting 
from  cerebral  lesions,  is  of  opinion  thai  there  is  a  cortical 

retina,  and    that    this    cortical   retina    is  the    area    bounding 

the  calcarine  fissure  and  its  lips  ;  and  that  the  lower  half 
of  this  calcarine  region  corresponds  with  the  lower  quad- 
rants of  the  homonymous  halves  of  the  two  retime,  the 
upper  to  the  upper  \  and  that  a  definite  portion  of  the 
calcarine  cortex  corresponds  to  the  macula.  He  ver\ 
rightly  points  oul  thai  there  is  no  recorded  case  of  lesion 
of  the  occipital  lobe  producing  hemianopsy  in  which  the 
calcarine  region   is   not    involved.      Moreover,    he    brings 
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forward  cases  in  which  hemianopsy  of  the  lower  quad- 
rants of  the  retime  was  associated  with  softening  of  the 
lower  half  of  the  calcarine  region,  and  cases  of  softening 
of  the  upper  half  of  the  calcarine  region  with  hemianopsy 
of  the  upper  quadrants  of  the  retinre.* 

Henschen  affirms  in  contradiction  to  Monakow  that  it 
is  possible  owing  to  the  vascular  distribution  to  have  a 
localised  softening  of  this  calcarine  cortex  without  destruc- 
tion of  the  subjacent  optic  radiations  ;  and  he  has  brought 
forward  cases  to  prove  this  with  anatomical  preparations. 
His  opinions  would  be  strongly  supported  by  Flechsig, 
for  he  locates  by  myelination  methods  the  primary  visual 
area  to  the  calcarine  cortex.  The  strong  point  in  the 
argument  in  favour  of  von  Monakow's  opinion  is  the 
record  of  several  cases  of  which  careful  clinical  and 
perimetric  observations  were  correlated  with  careful  ana- 
tomical researches.  Notably  the  classical  case  of  Forster 
with  an  anatomical  examination  by  Sachs.  In  this  case 
there  was.  during  life  preservation  of  central  vision  on 
both  sides,  although  there  was  a  bilateral  homonymous 
hemianopsy.  The  anatomical  research  of  Sachs  showed 
that  one  occipital  lobe  was  entirely  destroyed,  in  the  other 
it  was  in  great  part  destroyed ;  a  small  portion  of  the 
calcarine  fissure  in  front  and  a  small  portion  behind  being 
left  intact.      Both  Henschen  and  Monakow  use  this  case 

A  <ase  recently  published  by  Drs.  Beevor  and  Collier  was  considered 
by  the  authors  to  support  the  view  of  von  Monakow.  By  the  courtesy 
of  these  gentlemen  I  was  able  to  see  the  sections,  and  they  agreed  uiili 
m<-  thai  if  by  the  calcarine  cortex  Henschen  means  the  striate  area, 
then  there  was  sufficient  left  of  the  striate  cortex  on  the  upper  lip  of 
the  calcarine  fissure  and  the  mesial  surface  of  the  cuneus  to  account 
for  the  preservation  of  vision  in  the  lower  quadrants  of  the  hemianopic 
field  of  vision, as  shown  by  the  perimetric  charts.  In  fact,  the  case 
illustrates  \  ery  conclusively  to  my  mind  the  truth  of  Henschen'a  views. 
This  only  shows  another  example  of  the  possible  variability  of  the 
infolding  of  the  striate  area,  and  thai  instead  of  speaking  of  the  calcarine 

being  the  balf-visi centre,  it  would  be  better  to  speak  of  the 

the  half-vision  centre,  for  we  bave  seen  that  it  may 
onsiderable  distance  on  to  the  external  surface 
of  the  hemisphere. 
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as  an  argument  in  favour  of  their  respective  views;  the 
Eormer  asserting  thai  the  preservation  of  central  and 
macular  vision  was  due  to  the  Integrity  of  the  anterior 
portion  oi  the  calcarine  cortex,  which  was  preserved 
owing  to  special  vascular  supply.  The  difficult)  of  the 
fact  thai  central  vision  was  preserved  on  both  Bides 
Eenschen  overcomes  l>\  accepting  WilbrancVs  hypothesis 
that  the  macular  fibres  of  the  optic  nerve  bifurcate,  and 
therefore  each  macular  region  is  connected  with  both 
externa]  geniculate  bodies.  Thus  the  preservation  of  this 
portion  of  the  cortex  would  allow  of  visual  perception 
from  both  central  regions  of  the  retina.  It  might  be 
argued  why  should  it  not  have  been  in  this  case  the 
posterior  intact  piece  of  calcarine  cortex  which  retained 
macular  perception?  Sachs  himself  does  do!  support  the 
view  which  was  put  forward  by  Forster  thai  the  retention 
of  central  vision  was  due  in  tin's  case  to  the  macular 
region  receiving  a  separate  blood  supply. 

It  should  be  mentioned   thai    Forster  and    Sachs'  case 
showed    loss   of    memory    pictures    and    orientation,   and 
observers,  since  the  facts  were  published,  have  soughl  for 
these    symptoms    in    eases   of    bilateral    hemianopsy.       A 
notable    and    important    case    is    that    of     Schmidt    and 
Laqueur.      The  patient  suffered  with  double  hemianopsy, 
but  central  vision  was  so  far  preserved  that  he  could  even 
read   and  write,  but,  as  regards   orientation,  he   beha 
like   a    blind    man:   moreover,   he  had   a  loss    of   memory 
pictures.      In  this  ease   there  was  softening  of   the  whole 
of  the  striate  calcarine  region  of  one  occipital  lobe,  leaving, 
however,  a   considerable   portion  of  the  remainder  of  the 
occipital  lobe  intact.     The  oilier  occipital   lobe  was  d 
troved    except    about   200    square    nun.    of    the    posterior 
calcarine  region.      Now,  Edinger  lias  recorded  a  case   in 
which  complete  blindness  resulted  from  bilateral  destruc- 
tion  of   the    occipital    lobes.      We    may,  therefore,  assert 
that  the  retention  <>\'  central  vision  in  the  two  cases  men- 
tioned    Was    due    either    to    the    intact    posterior    calcarine 

cortex,  or,if  we  accept  Monakow's  view  to  all  the  remain- 


XCU  PKOGRESSIV^    EVOLUTION   OF  THE  STEUCTUKE   AND 

ing  intacl  occipital  cortex.  Bernheimer's  work  is  quoted 
by  Monakow  to  support  his  views,  for  tin's  observer  found 
licit  the  macular  fibres  are  intimately  mingled  with  the 
others,  and  spread  out  in  a  Avide  area  of  distribution  in 
the  external  geniculate  body;  it  is  therefore  presumable 
that  it  has  no  definite  cortical  localisation.  Monakow 
and  Dejerine  assert  that  the  pulvinar,  to  which  some  of 
the  optic  fibres  proceed,  stands  in  close  connection  with 
the  gyrus  angularis.  The  progressive  development  of  the 
visuo-psychic  zone  in  mammalia,  its  appearance  as  a  defi- 
nite zone  in  the  primates  coincident  with  a  macula,  eye 
movements  independent  of  head  movements,  and  con- 
vergent binocular  stereoscopic  vision,  support  the  view 
of  Monakow  that  the  macular  fibres  end  in  this  zone  as 
well  as  the  primary  visuo-sensory  area.  Admitting  this, 
we  can  understand  why  almost  total  destruction  of  the 
calcarine  region  on  both  sides  does  not  produce  central 
blindness,  whereas,  as  Edinger's  case  shows,  successive 
destruction  of  both  occipital  lobes  produced  at  first 
hemianopsy,  then  complete  blindness.  Clinico-anatomical 
Pacts  support,  in  my  opinion,  the  view  of  Henschen  that 
the  upper  quadrants  of  the  right  halves  of  the  two  retina) 
are  projected  on  to  the  upper  half  of  the  right  striate 
cortex,  the  lower  quadrants  to  the  lower  j  similarly  the 
left  to  the  left  striate  cortex.  The  macular  localisation, 
however,  by  clinical  observation  is  not  yet  satisfactorily 
determined.  We  can  only  wait  further  carefully  recorded 
Cases,  although  ever  here  we  meet  with  the  difficulty 
emphasised  by  von  Monakow  that  one  is  never  certain 
how  Ear  the  symptoms  observed  maybe  due  to  subcortical 
desl  rud  ion. 

\j;iiii,  while  admit t ing  the  greal  value  of  the  pioneer 
experiments  of  Munk  and  Schafer,  yet,  even  when  per- 
formed upon  apes,  there  are  several  fallacies, — notably  thai 
oi  testing  remaining  vision  in  animals,  bu1  also  it  will  be 
seen,  from  reference  to  Pig.  IT,  in  which  the  visuo- 
sensory  region  is  delimited,  thai  it  is  impossible  to 
destroj    the    whole    striate   area    in    the    monkey    without 
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destroying  a  large  pari  of  the  visuo-psychic  cortex  which 
ii  overlaps  ;m<l  joins.  Schafer  found  thai  only  after  com- 
plete removal  of  all  the  brain  behind  the  affenspalte  was 
blindness  produced  in  Macacus;  this  would  mean  destruc- 
tion "I  the  whole  visuo-sensory  and  visuo-psychic  region 
adopting  the  terms  of  Bolton  and  Campbell).  Ii  may, 
however,  be  remarked  thai  Schafer,  from  the  movements 
elicited  by  excitation  of  differenl  portions  of  the  striate 
surface  of  the  occipital  lobe  in  apes  concluded  thai  the 
retina1  arc  projected  on  the  cortex.  All  observers  have 
Pound  thai  movements  of  the  eyes  are  much  more  easily 
elicited  by  stimulation  of  the  mesial  surface  of  t  ho  occipital 
lobe;  in  Fact,  with  ;i  relatively  weals  current  I  found 
this  was  the  only  excitable  pari  of  the  striate  cortex. 
Sherrington  and  Grrunbaum  note  this  Eacl  in  anthropoid 
apes, although  the  observations  of  Campbell  show  thai  the 
striate  cortex  extends  a  considerable  distance  Further 
Forward  on  the  external  surface.  This  fact  may  owe  its 
explanation  to  stimulation  by  the  current  of  ;i  larger  area 
owing  to  the  involution  of  cortex  by  the  calcarine  fissure, 
or  those  \\h<>  Favour  macular  localisation  mighl  asseii  that 
the  Facts  Favour  the  idea  of  the  macular  fibres  terminating 
in  an  area  of  cortex  which  is  provided  with  the  most  motor 
neurons. 

To  continue  the  argument,  macular  vision,  to  be  effec- 
tive, requires  appropriate  motor  adaptation  U>v  fixation  of 
the  visual  axes.  There  are,  however, two  pairs  of  cortical 
regions  which  control  movements  of  the  head  and  eyes — 
occipital  and  Frontal,  the  former,  which  may  be  looked  upon 
us  representing  Bughlings  Jackson's  middle  level.  Forms 
the  second  reflex  circle,  the  first  lowesl  being  the  retinal 
lie/lit  reflex  by  the  corpora  quadrigemina,  unconscious  and 
involuntary,  whereas   the   second    reflex  circle,  by  way  of 

the  occipital    lobes,  we  may  term    with    Munk  visual  reflexes 

— reflexes  which  occur  without  thoughl  or  attention,  such 

as  blinking  the  eye  upon  the  -udden  approach  of  the  hand. 
turning  aside  of  an  animal  when  an  obstacle  is  placed  in 
its  way,  flighl  on   approach  ^\'  danger,  and  those    nncon- 
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scions  movements  which  are  necessary  for  the  fixation  of 
an  object  perceived  at  first  indistinctly.  These  reflexes 
arc  of  an  inferior  order,  and  do  not  imply  any  higher  mental 
representations.  The  movements  only  occur  upon  the 
occasion  of  visual  sensations. 

The  third  reflex  circle,  which,  correspondingto  Hughlings 
Jackson's  highest  level  or  Munk's  acquired  visual  reflexes, 
involves  reflection  and  attention  ;  it  is  effected  by  macular 
vision  and  fixation  of  the  eyes,  the  visual  impressions  are 
fused,  with  tactile,  kinesthetic,  and  auditory  images  re- 
vived by  association.  The  excitation  of  the  visual  cortex 
extends  to  some  portion  or  the  whole  of  the  circumjacent 
visual  association  zone,  from  which  it  can  spread  to  all  parts 
of  the  cerebral  cortex,  but  the  defined  lines  along  which  it 
will  spread,  depend  upon  the  fusion  with  past  experiences 
in  associative  memory.  The  corollary  to  this  statement  is 
that  the  visual  directive  faculty  must  progress  coincident]}' 
with  the  extension  of  this  circumjacent  zone  of  association 
by  virtue  of  the  increased  possibilities  of  associative 
memory. 

About  thirty  cases  of  bilateral  hemianopsy  have  been 
n  corded,  and  in  none  were  disturbances  of  voluntary  eye 
movements  observed.  This  can  be  explained  by  the  fact 
that  experiment  has  shown  the  existence  of  a  centre  for 
eye  movements  in  each  frontal  lobe.  In  apes,  the  area, 
which  on  stimulation  gives  rise  to  movements  of  the  eyes; 
lies  close  in  Eronl  of  the  precentra]  sulcus  (vide  Fig.  28). 
Stimulation  causes  always  associated  head  and  neck  move- 
ments. Horsley  and  Beevor's,  also  Sherrington's  and 
( i ri'i nl >a ii im's,  experiments  on  the  anthropoid  apes  show  that 
fche  region  which,  upon  excitation,  produces  movements  of 
the  eye-,  occupies  an  area  of  considerable  extent  in  front 
of  fche  externa]  surface  of  fche  Frontal  lobe;  separated  1>\ 
an  inexcitable  zone  from  fchal  which  gives  rise  t<»  head 
and  neck  movements  and  opening  and  closing  of  fche  eyes 
'/'/'  Fig.  29).  Presumably  fche  same  thing  obtains  in 
man,  and  probably  fche  same  cause  which  has  Led  t<>  fche 

pU8hing    back     of     fche    striate     area     of    the     necipiliil     lobe 
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already    described   has   broughl   aboul   this  change  in   fche 
frontal   lobe.      We  may  associate  il  with  the  more  complete 


Fio.  28 


Diagram  after  Schafer  of  the  brain  of  macacus,  showing  fche  regions 
which  on  excitation  give  rise  to  motor  response.  *13ie  angle  of 
fche  precentral  sulcus  where  Faradic  stimulation  invariably,  and 
with  a  weak  current  gives  rise  to  conjugate  lateral  deviation  "I 
fche  bead  and  eyes.  There  is  no  inexcitable  region  intervening 
in  tlir  anthropoid  brain. 


Fig.  29. 


Diagram  from  photograph  of  the  brain  of  chimpanzee,  in  which  fche 
excitable  area  wras  mapped  out  by  Sherrington  and  Grnnbaum. 
It  will  be  observed  thai  there  is  a  «ride  area  stimulation  of  which 
gives  rise  to  eye  movements.  A  considerable  intervening  area 
exists  which  gives  no  motor  response  on  faradisation. 

dissociation  of   the   fore-limbs  from    progression   and   the 
civet  posture. 
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It  is  a  suggestive  Fact,  showing  reciprocal  simultaneity 
in  the  development  of  the  visual  directive  and  the  tactile 
motor  executive  faculties  that  the  near  point  of  distinct 
vision  corresponds  with  the  most  mobile  position  of  the 
hand. 

Now,  all  parts  of  the  cortex  which  have  motor  functions 
are  also  sensory.  It  lias  "been  shown  in  apes  that  excita- 
tion of  the  frontal  eye-centres  produces  movements  of  the 
eyes  when  the  occipital  lobes  have  been  separated,  and 
Mtink  showed  that  an  animal  which  had  long  suffered 
from  cortical  blindness  from  ablation  of  the  occipital  lobes, 
-i ill  yielded  on  excitation  of  the  frontal  eye-centres  the 
same  movements. 

It  may,  therefore,  be  presumed  that  these  centres  can 
act  independently  of  vision.  What  then  is  the  sensory 
path  ?  Presumably  the  fifth  nerve,  and  the  upper  sensory 
branches  of  the  cervical  cord  supplying  the  head  and  neck. 
But  there  is  considerable  evidence  to  show  that  the  frontal 
lobe  is  concerned  with  the  maintenance  of  gait  and 
-ration,  by  its  connection  by  afferent  and  efferent  paths 
through  the  thalamus  and  red  nucleus  to  the  opposite 
lateral  lobe  of  the  cerebellum.  This  is  supported  by  the 
fact  that  one  of  the  most  characteristic  signs  of  large 
tumours  involving  the  frontal  lobes  is  ataxy.  There  is 
evidence  likewise  to  show  that  a  large  bundle  of  asso- 
ciation fibres  passes  from  the  occipital  lobe  to  the  frontal 
lobe,  the  superior  longitudinal  bundle;  these  fibres,  with- 
out doubt,  arise  from  the  large  pyramidal  cells  of  the 
third  layer  of  the  association  zone.  May  not,  therefore; 
fchia  area,   which    lias  been    shown    in    the   anthropoid    ape's 

brain  bo  be  inexorable,  consist  of  a  zone  of  cortex  which 
serves  Eor  bhe  fusion  of  visual,  equipoisal  sensations,  and 

those  coining  Erom  the  head  and  neck,  trunk,  and   specially 
lower     limbs?  A.B     bhe     erect      posture    develops    in     the 

primates,  bhe    motor   adaptations   necessary   Eor    gait    and 

station    become    more    complex,    and    vision    as    a    directive 
Faculty    plays  B    more   importanl    part.        \ot    that    the  whole 

of  the  association  fibres  which  pass  from  the  occipital  lobe 
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bo  the  frontal  lobe  are  concerned  with  this  timet  inn  in  the 
anthropoid  ape,   for  a   large   number  tnnsi   Berve   for   the 
association  of  the  eve  and  hand.      It',  therefore,  thin  a 
oiationa]  zone  of  the  occipital    lobe  which   we  have   Been 
increases  pari  passu  with  the  erect  posture  be  destroyed 
it  should  produce  ;i  loss  of  orientation,  for  visual   impri 
siona  can  no  longer  be  associated  with  kinsesthetic  imaj 
of  gail    ;ind   station.      One  of   the  mosi    interesting   facte 
that  we  can  make  oul  from  ;i  study  of  the  published  en 
of    bilateral    hemianopsy   is   thai   loss  of  memory  pictures 
and  orientation  frequently  occur.      It  was  so  in   Porster'a 
case,  Init  this  loss  docs  not  appear  to  stand  in   relation  to 

the  amount    of  the  visual   delect    as  sueh.        For  whereas    iu 

the  ease  of  Gronouw  the  loss  of  orientation  was  as  pro- 
found as  iu  Forster's  case,  the  visual  defect  was  verj 
much  less.  In  Schmidt  and  La<|ueur's  case  the  man  was 
able  to  read  well,  write  fairly,  and  converse  rationally, 
hut  he  was  unable  to  find  his  way  in  his  own  house,  to 
find  the  bed  in  his  room,  or  the  chair  lie  was  about  to  sit 
on.  Since,  cases  have  been  recorded  in  which  hemianopsy 
was  present,  without  loss  of  visual  memory  pictures,  and  a 
case  has  been  recorded  by  Charcot  in  which  there  was 
l<>ss  of  optic  memory  pictures  without  hemianopsy,  we 
must  conclude  that  there  is  a  different  location  for  the 
two  functions.  Likewise  the  fact  that  cases  have  been 
recorded  of  hemianopsy  in  which  visual  hallucinations 
have  occurred  on  the  hemianopic  side,  shows  that  the 
memory  pictures  are  formed    in   some  region    other  than 

the  striate  cortex.  Very  frequently,  however,  it  happens 
that  hemianopsy  and  loss  of  optic  memory  pictures  are 
combined;    it  follows,  therefore,  that    localisation   of   the 

two   functions  are   probably   iu   adjacent    area-. 

Now  it    has  already  been   shown   that    homonymous  visual 

defects  are  due  to  disease  and  destruction  of  the  Btriate 
cortex.  Disturbances  of  orientation  are  due  then  to 
lesions  of  the  remainder  of  the  occipital  cortex  containing 
the  large  pyramids.      In  all  cases  iu  which  the  continuous 

disturbances  of  orientation    and    memory    picture-    exist, 
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lesions  have  been  found  in  both  occipital  lobes;  in  those 
cases  of  disturbance  of  orientation  in  which  there  was 
only  unilateral  hemianopsy,  there  were  bilateral  lesions  of 
the  occipital  lobes,  but  the  striate  cortex  was  only  de- 
stroyed on  one  side. 

By  virtue    of   the    callosal    com  mi  sural  connections,  the 
two    occipital    lobes    habitually    act    together,    therefore 
destruction  of   one    lobe,  produces   no   loss  of   orientation. 
Psychical  disturbances  after  bilateral  lesions  of  both  occi- 
pital   lobes  are  characterised   by  affection  of   the   optical 
components  of  images,  and  by  disturbances  of  orientation. 
There   may  be    all   grades   of   this   affection,  commencing 
with  the  simple    difficulty  of   interpreting  the  retinal  pic- 
tures   and   associating   them   with    acquired    experiences. 
The   disturbance   may  extend    to   a    complete    loss  of  the 
faculty   of  identifying  the   common  objects  of  daily  life, 
and  such  disturbances  may  exist  in  spite  of  well-marked 
visual   acuity    and   the    retention   of    stereognostic   sense. 
This  loss  of  function  is  associated  with  destruction  of  this 
later  phylogenetically  and  ontogenetically  acquired  cortex 
— a  cortex  which  we  have  seen  progressively  increases  in 
the  primates,  as  we  rise  in  the  scale.      Moreover,  the  large 
cells  and  fibres  which  are  characteristic  of  this  cortex  are 
especially  large  in  the  human  brain  as  compared  with  the 
apes,  in   my  opinion,  larger   in    proportion    than   could  be 
accounted  for  by  difference    in  the  size  of  the  brain  •   for 
I  have  not  found  so  much  difference  in  the  size  of  the  soli- 
tary cells  of  Meynert.      Campbell  has  told  me  that  he  has 
observed,  as  I   myself  have  noticed,  that  the  visuo-psychic 
cortex   in  the  cat,  dog,  and  pig   is   only   present   as    a  thin 
zone    along   the    lateral    margin  of   the    visiio-sensory    area. 

It  is  structurally  not  nearly  so  distinct  as  in  man;  the 
fibre  wealth  Eadefl  insensibly  into  surrounding  parts,  and, 
although  Large  pyramidal  cells  can  be  seen  a1  t be  right 
level,  they  do  ool  Bhow  the  same  degree  of  resemblance  bo 

the    Corresponding    human   elements  ;is  the  Solitary   cells  ol 

Meynert . 

In  Pig.  •")<>  Is  represented  fche  average-sized  solitary  cell 


FCNCTIONS  OF  THE  VI8UAL  CORTES    in    MAMMALIA.        xci.\ 


>  w 


Fig 


I    • 


-v 


/ 


KM 


'*:. 


A.  M.  Kelley,  del. 


Pig.  30  shows  the  average  Bized  solitary  cell  of  Rfeynert,  selected 
from  ten  examples  in  specimens  of  the  visual  cortex  of  the 
animals  named,  drawn  to  Bcale  under  s  magnification  of  600. 
a.  Eedgehog.     b.  Guinea-pig.    c.  Rabbit,    d.  Pig  l   unel. 

/.    Snricate.     g.   Cat.     h.    Dog.     i.    Monkey  (visno-sensory). 
./.   II luii.in    visuo  psychic  an 
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of  Maynert  found  in  the  visual  cortex  of  a  series  of  differ- 
ent orders  of  mammalians.  It  will  be  observed  that  the 
cells  do  not  show  a  marked  difference  in  size,  although 
the  length  of  the  axon  in  the  camel  and  the  guinea-] rig 
must  be  very  different. 


VI.  Some  further  Histological  Details  referring  to 
Individual  Cell  Structure. 

The  researches  of  Bethe  and  Cajal  have  shown  that  the 

nerve   cell   consists   of  fibrils,  which  extend  from  the  den- 

drons  through  to  the  axon,  and  it  appears  to  me  that  the 

size  of  the  cell  depends  not  so  much  upon  the  length  of  the 

axon,  as  upon  the  number  of  fibrils  which  are  contained  in 

the  neuron,  and  which  serve  as  points  of  contact  with  other 

neurons.      Since  the  solitary  cells  of  Meynert  are  phylo- 

genetically  and  ontogenetically  earlier  developed  (in  fact, 

these  cells  can  be  seen  in  the  foetal  cortex  at  the   sixth  to 

seventh  month),  they  are  in   connection  with  and  preside 

over  lower  neurons  of  practically  similar  functional  value 

in  all  the  higher  mammalia,  innervating  as  they  do,  similar 

groups  of  neurons  presiding  over  similar  groups  of  muscles; 

therefore,  if  size  and  number  of  fibrils  and  net  length  of 

axon   determines  the   form   and    size    of   the   cell  Ave   can 

understand    why    these   motor   cells   in    the    visual    cortex 

should  vary  so  little  in  size  in  different  animals. 


Summary. 

The  cortex  in  the  Following  species  of  mammals  was 
examined: — I.  [nsectivoraj  2.  Etedents  \  3.  Marsupials; 
I.  Ungulates;  5.  Carnivora  ;  6.  Primates. 

The  following  conclusions  were  arrived  at  :     There  is  n 

correlation  of  structure   and    function   as   exhibited  by  a 

progressive   complexity   of   eel)    Lamination   of  the    visual 

bes  in  mammalia  from  the  insectivora  to  primates.     The 
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more  the  animal  depends  on  vision  as  a  directive  Faculty 
in  its  preservation  the  more  complex  is  the  Btrncturi 

The  transition  of  uniocular  panoramic  bo  perfecl  binocular 
stereoscopic  vision  shows  successive  stages  in  fche  number 
of  direct  fibres  until,  in  the  primates,  there  is  semi-decus- 
Bation,  and,  as  far  as  mj  observations  go,  fchis  maj  be 
correlated  with  a  progressive  development  in  the  Layer  of 
higher  associational  pyramidal  cells  lying  above  fche  layer 
of  granules. 

The  progressive  evolution  of  vision  as  a  directive  faculty 
is  simultaneous  with  a  motor  adaptation  especially  related 
bo  the  mode  of  feeding  and  defence  rather  than  to  ;i   par- 

t  LCUlar  specie-. 

Carnivorous  animals,  especially  cats,  therefore,  have 
their  eyes  set  forward,  abundant  direct  fibres,  and  good 
binocular  vision  to  enable  them  to  seize  their  rapidly- 
moving  prey  with  their  teeth  or  paw. 

Better  motor  adaptation  as  Sherrington  1ms  indepen- 
dently suggested  from  his  flicker  observations  then  i-  pro- 
bably the  essential  cause  of  the  direct  path  of  the  <>ptic 
fibres  and  binocular  vision. 

It  is,  however,  in  the  primates  that  we  have  semi- 
decussation of  the  optic  fibre's,  a  macula  lutea,  eye  move- 
ments in  all  directions  independent  of  head  movements. 
Convergence  and  perfecl  binocular  stereoscopic  vision 
associated  with  the  hand,  which,  in  the  apes,  becomes  fche 
principal  executive  agent  in  the  procuring  of  food,  defence, 
and  flight.  Visual  images  are  now  always  associated  with 
impressions  of  the  exploring  hand  and  the  ideas  "I  form, 
Bubstance,  extension,  and  qualities  of  objects  are  the  com- 
plex of  the  visual  and  tactile  kinesthetic  images  and 
capable  of  endless  variations.  This  we  may  conned  with 
the  appearance  in  the  zoological  series  of  an  occipital  lobe, 
;i  line  of  G-ennari  visible  to  the  miked  eye,  ;i  deep  layer  of 
pyramids  with  n  double  layer  of  granules  in  the  \  i-u<>- 
sensory  striate  area.  Bui  even  more  importanl  than  this 
is  the  appearance  of  a  definite  associational  /.one  in  which 
there  is  ;i  much  greater  depth  of  pyramidal  cells, the  third 
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layer  of  which  is  characterised  by  very  large  pyramids 
serving  as  higher  complex  association  neurons  between 
the  visual  cortex  and  the  auditory  and  tactile  motor  areas. 
Aj3  we  rise  in  the  scale  of  primates  this  associational  zone 
increases  with  the  more  perfect  specialisation  of  the  fore- 
limbs  for  manipulation  and  the  erect  posture,  and  this  we 
may  correlate  with  the  increase  in  area  of  the  associational 
or  visuo-psychic  zone  the  increasing  development  of  the 
parietal  lobe,  and  the  pushing  back  and  infolding  of  the 
striate  visuo-sensory  cortex,  so  that  in  the  highest  types  of 
man  it  comes  to  occupy  the  infolded  calcarine  region  of 
the  mesial  surface,  although  some  lower  types  still 
preserve  the  anthropoidal  character.  It  is  probable  that 
the  same  causes  may  give  rise  to  the  shifting  forward  of 
the  anterior  motor  eye  centres. 
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I.  DISEASES  OF  THE  EYELIDS. 

Cys t  of  Kr ansa's  gland. 
By  (i.  W.  Thompson  and  Edgae  Chattbeton, 

The  patient  is  a  woman,  aet.  25  years.  Marked  ptosis  oi 
left  upper  lid.  A  very  elastic  but  firm  swelling  occupies 
the  inner  two  thirds  of  the  lid.  It  is  the  size  of  a  small 
pi  Lit  Mil's  egg.  The  lid  cannot  be  everted,  but  a  bluish 
•  edematous  projection  of  the  upper  cul  d<  sac  Is  seen  on 
attempted  eversion.  There  is  a  small  scar  above  the  inner 
half  of  the  free  .border  of  the  upper  lid. 

At  the  age  of  13  the  patient's  lid  was  cut  with  the 
corner  of  a  swing.  Since  then  the  tumour  has  been  slowly 
growing. 

On  November  11th  Mr.  Thompson  dissected  cut  the 
cyst. 

Microscopical  examination. — The  section  show-  ;i  large 
unilocular  cyst  lined  with  epithelium.  The  cyst- wall  con- 
sists of  fibrous  tissue  varying  a  good  deal  in  thickness  ;it 
different  parts. 

The  epithelium  consists  mainly  of  ;i  double'  or  treble 
layer  of  cubical  cells,  but  ;i  large  portion  of  the  cyst  is 
lined  by  a  single  layer  of  flattened  cell-. 
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Iii  many  parts  the  innermost  layer  has  fallen  out.  In 
one  or  two  places  the  epithelium  is  heaped  up.  The 
lumen  is   clear. 

(Card  specimen.      December  8th,  1904.) 

Reference. 
J.  H.  Parsons. — Pathology,  vol.  i. 

Mr.  Bishop  Hakman  said  a  case  of  this  kind  was  seen 
at  the  Middlesex  Hospital  four  or  five  months  ago.  The 
man  applied  for  treatment  because  his  fellow  workmen 
chaffed  him  on  the  oddity  of  the  bulging  masses  which 
came  out  of  each  external  canthus.  They  were  cysts. 
Excision  reduced  the  deformity. 


II.    DISEASES  OF  THE  CONJUNCTIV  \ 
1.   The  bacteriology  of  conjunctivitis. 
By  W.  B.  [nglis  Pollock,  M.B.,  Ch.B. 

(From  the  Bacteriological   Laboratory,  Pathological  Institute,  Glaaj 

University.) 

During  the  last  two  years  a  bacteriological  examination 
has  been  made  in  a  considerable  number  of  the  cases 
of  conjunctivitis  presenting  themselves  at  the  clinic  of 
\)v.  Freeland  Fergus  in  the  Glasgow  Eye  Infirmary.  I 
have  carried  out  this  work  at  his  request.  The  cost  ol 
materials  and  instruments,  etc.,  has  been  borne  during 
the  first  eighteen  months  by  \)v.  Fergus,  but  since  then 
by  a  Research  G-rant  from  the  Carnegie  Trust  for  the 
Oniversil  ies  of  Scotland. 

There   has   not   been  sufficient  time  for  the  examination 

of  all   cases  of  conjunctivitis   at  the    dispensary,    as    the 

pressure    of    work,    and    especially    the    refraction    cases, 

requires  the  utmost  expedition  possible   if  we  are  to 

through    the    work    in   reasonable  time.       The   number   of 

cases  is  increasing  steadily   each    year,   as   the    following 

figures  indicate  : 

(  \{MV2  20  520 

New     patients    admitted    to    the      \  ,.  '      _ 

<  1 !  N  )■>  22  ^07 

Glasgow   Eye   Infirmary  in              ^  ^^  '       "^ 

Want  of  time  and  also  -puce  forbade  the  examination 
of  film  preparations  at  the  dispensary.  Accordingly  it 
has  frequently  happened  that  when  a  positive  result  was 
not  obtained,  another  opportunity  for  making  a  bacterio- 
logical examination  did  not  occur,  or  if  it  did  the  i 
had  been  under  treatment  for  three   or  tour  days,   when. 
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in  many  instances,  the  bacteriological  examination  again 

failed. 

No  definite  select  ion  of  cases  lias  been  made,  except 
that  I  have  kept  for  the  most  part  to  acute  or  subacute 
conjunctivitis.  We  see  a  very  large  number  of  cases 
of  phlyctenular  ophthalmia,  blepharitis  marginalis,  and 
eczema  tarsi.  I  have  avoided  these  with  a  few  excep- 
tions. As  many  cases  as  possible  of  the  subacute  con- 
junctivitis of  Morax  (see  later)  were  examined.  Certain 
of  these  were  thought  to  have  refractive  errors,  but  a 
bacteriological  examination  led  to  the  correct  diagnosis. 

We  are  not  yet  able  to  adopt  an  etiological  classification 
of  conjunctivitis,  but  to  let  us  see  how  far  that  may  be 
possible,  and  for  statistical  purposes,  my  cases  have  been 
divided  into  the  following  clinical  classification.  The  sym- 
ptoms are  discussed  in  detail  under  the  respective  bacteria  : 

(a)  Acute  muco-purulent  conjunctivitis,  including  all 
cases  with  conjunctival  injection  and  a  more  or  less  severe 
muco-purulent  discharge.  The  cases  of  acute  contagious 
conjunctivitis  of  Weeks  are  also  among  this  group. 

(b)  Subacute  conjunctivitis  as  described  by  Morax. 

(c)  Purulent  conjunctivitis  of  adults  and  children. 

(d)  Ophthalmia  neonatorum. 

(e)  Membranous  conjunctivitis,  or,  as  some  prefer  to 
term  it,  pseudo-membranous  conjunctivitis.  Cases  with  a 
membrane   over   a  large   part  of  the  conjunctiva. 

A  few  cases  of  the  following  have  been  added. 
although  a  negative  result  was  generally  obtained,  bul 
tin-   will   be   discussed  later  : 

(/)    Phlyctenular   conjunctivitis. 

((/)    Blepharitis   marginalis. 

(A)    Follicular  conjunctivitis. 

No  opportunity  has  arisen  of  examining  spring  catarrh, 
xerosis  of  the  conjunctiva,  or  the  true  diphtheria  of  tin 
Conjunctiva.       The    hitter   is    a    very    pare   condition    in   tins 

country,  and  in  the  two  cases  suggestive  of  tic  disease 
the  EGobs-Loffler  bacilli  were  not  found.  Case-  <«i 
trachoma   have   not  been  included.      It   is  seldom  that  we 
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have  the  opportunity  of  examining  fresh   i  M   si  oi 

our  cases  are,  in  fact,  Russians,  Germans,  and  Poles  on 
their  wa)  to  America.  The  Bteamboal  companies  refuse 
to  take  them  new  as  the  regulations  are  so  Btricl  in 
the  CTnited  Stub-.  I  have  seen  lately  a  number  senl 
in  by  one  of  the  emigration  agents,  who  wished  a 
certificate  guaranteeing  thai  they  would  not  be  refused 
.Hi  the  other  side  of  the  ocean.  It  appears  thai  this 
country  is  acting  as  a   filter  for  such  diseasi 

Several  cover-glass  preparations  have  been  made  from 
tin-  conjunctiva]  discharge  in  each  case  where  present,  ;nnl 
in  more  than  three  fourths  of  the  cases  culture-tubes 
were  inoculated  at  the  same  time.  The  remainder,  from 
whom  no  tubes  were  taken,  were  chiefly  cases  of  acute 
contagious  conjunctivitis  which  had  been  diagnosed  clini- 
cally as  due  to  the  bacillus  of  Weeks,  and  where  cover-glass 
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tilm^  were  sufficient  to  confirm  the  diagnosis.  The  media 
have  been  the  usual  laboratory  agar-agar,  gelatine,  etc. 
For  the  first  examination  combinations  of  airar-ayar  with 
ox-serum,  hydrocele  or  ascites  serum,  human  blood,  or 
blood-serum  have  been  employed.  I  obtained  at  Pro- 
fessor Muir's  (2)  suggestion  placental  blood.  Great  care 
has  to  be  taken  with  all  these  media  to  insure  absolute 
sterility.  If  the  serum-agar  does  not  "set"  well  in  the 
proportion  1  to  2  recourse  must  be  had  to  Petri  cap- 
sule-. They  give  a  better  separation  than  is  possible  in 
the  culture-tubes. 


The  Koch-Weeks  Bacillus. 

This  organism  was  by  far  the  most  common  cause  of 
muco-purulent  conjunctivitis.  It  was  present  in  177  out 
of  236  cases,  or  75  per  cent,  of  those  included  under  that 
designation.  The  177  include  all  the  cases  of  Weeks' 
and  Morax's  acute  contagious  conjunctivitis  ;  but  if  these 
had  been  placed  in  a  separate  column  there  would  have 
been  obtained  a  much  higher  percentage  as  due  to  tin 
Koch- Weeks  bacillus.  This  clinical  differentiation  was 
not  observed  from  the  commencement,  and  it  is  unneces- 
sary to  make  a  separate  column  for  later  results. 

The  large  majority  of  cases  present  a  fairly  typical 
appearance.  The  ocular  (bulbar)  conjunctiva  is  very 
hyperasmic,  and  frequently  there  are  ecchymotic  spot- 
situated  in  it.  There  may  be  a  slight  oedema  of  the  con- 
junctiva, but  it  is  not  marked.  The  eyelids  may  be 
slightly  swollen,  but  not  to  any  degree.  A  muco-puru- 
lent discharge  is  present  to  a  more  or  less  extent  in  all 
cases.  At  the  beginning  it  may  occur  as  a  lew  Bakes 
mucus  lying  in  a  clear  fluid  in  the  lower  fornix;  very 
'i.  however,  it  becomes  yellower  and  thicker,  and  at 
the  same  time  Increased  in  amount.  The  eye  has  thus 
the  appearance  of  being  bloodshot.  A  lew  drops  oi 
adrenalin  will  temporarily  reduce  the  congestion,  and 
leai  ible    an\    ecchymotic    Bpots   which   are  present, 
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The  patients  often   complain  of  the   lids  sticking  together 
in    the    mornings,  and  of  a  feeling  of  "sand  in  the  eyi 
There   is    also  increased  Lacrymation,  and  a   frothy  set 
tion    occasionally    al    the    margins   of    the   lids,    probabh 
from  increased  activity  of  the   Meibomian  glands  and  the 
reflex    stimulation    of    the    secretory     nerves  B    hop 

Harman   (30)  suggests.      Follicles  of  the  conjunctiva 
imt    very    frequent.     They   were    very   numerous  in  three 

es  :  1'iit  as  the  conjunctivitis  was  noi  severe  in  an, 
them,  I  came  to  the  conclusion  thai  the  follicles  had 
existed  before  the  infection  by  the  Koch-Weeks  bacillus  ; 
and,  in  fact,  the  acute  contagious  conjunctivitis  had  been 
superimposed  on  the  follicular  conjunctivitis.  We  have 
to  remember  that  follicles  of  the  conjunctiva  are  present  in 
a  large  number  of  children.  My  own  statistics  are  not 
vei  completed  in  the  examination  of  over  3000  school- 
children, but  Grreef  (33)  has  recently  published  an  account 
of  the  examination  of  1437  school-children;  he  found 
in  21  per  cent,  follicles  in  the  conjunctiva.  Schmidt- 
Rimpler  found  27  per  cent,  of  the  school-children  affected. 
It  is,  therefore,  not  easy  to  be  certain  that  the  follicles 
are  ever  due  to  the  Koch-Weeks  bacillus  without  more 
definite  data. 

Small  marginal  ulcers  of  the  cornea  occurred  in  nine 
es — 5  per  cent.  These  were  not  severe  progressive 
ulcers.  They  wen-  single  in  each  ease.  Four  of  the 
patients  had  suffered  from  phlyctenular  ophthalmia  in 
earlier  life.  The  ulcers  were  shallow  and  healed  rapidly. 
In  three  of  these  cases  the  ulcer  commenced  after  the 
firsl     visit     to    the     hospital.       The      following     are     typical 

cases  : 

Case  I. — A  lad,  S.  A — ,-,v\.  L9  years,  came  to  the  clinic 
oi  the  Glasgow  Bye  Enfirmary  on  July  12th,  1904,  with 
conjunctivitis  of   the    righl   eye.      The  ocular  conjunctiva 

Was  injected  and  slightly  (edematous.  There  was  8  small 
head  of  nmcn-pus  lying  at  the  inner  angle.  A  small 
phlyctenular    nicer    of    the    cornea    was    presenl     at     the 
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limb  us  near  the  centre  of  the  lower  edge  of  the  cornea. 
There  was  no  swelling  of  the  lid.  He  gave  no  history  of 
infection.  He  had  been  to  the  infirmary  eighteen  months 
previcfosly  for  phlyctenular  ophthalmia.  Cover-glass  pre- 
parations showed  numbers  of  the  Koch-Weeks  bacillus, 
both  intra-  and  extra-cellular.  They  were  destained  by 
Gram's  method.  No  staphylococci  were  detected.  Three 
weeks  later  the  right  eye  was  recovering,  but  an  attack 
was  commencing  in  the  left  eye.      This  soon  recovered. 

Case  2. — A  man,  W.   M — ,  a3t.  24   years,   came   to   the 
clinic  on    November    24th,   1903,  with    an  acute  conjunc- 
tivitis of  both  eyes  of  five  days'  duration  in  the  right  and  one 
•  lav's  in  the  left.      There  was  considerable  ocular  injection 
and  slight  oedema,  with  a  slight  muco-purulent  discharge. 
There  was   more   lacrymation    of   the   left  and  only  a  few 
flakes   of   mucus   in    the    lower  fornix.      The  eyelids  were 
adhering  in  the  morning.     He  has  always  had  "weak"  eyes 
and  they  become  easily  inflamed.    Two  children  in  the  same 
block  of  dwellings   have  inflamed  eyes.      No  phlyctenular 
were    seen.      Cover-glass   preparations    showed    numerous 
examples  of  the  bacillus  of  Weeks.      On  hydrocele   serum 
there  were  a  number  of   colonies   of   the   so-called  xerosis 
bacillus.      On  the  27th  he  returned   with  a  small  phlyc- 
tenular ulcer  at  the   upper  part  of  the  right  cornea  near 
the  limbus.      The  left    eye   was  well.      The  right  eye  was 
brushed  with  a  10  per  cent,  protargol  solution.      This  was 
repeated  on  December  1st.      On  December  4th  both  eyes 
were   clear   and   free    from    inflammation    and    the   ulcer 
healed.      He   returned  a  week  later  with   a  recurrence  of 
the  congestion  of  the  right  eye,  but  this  soon  disappeared. 
Small  phlyctenule  may  occur  on  the  conjunctiva.      The 
clinical    differentiation    of  the   acute   contagious   conjunc- 
tivitis accompanied  by  phlyctenules  from  the  phlyctenular 
ophthalmia    is   chiefly  based    on   the   character  of  the  in- 
jection.     Willi  tli.-  former   it   is    general   over  the  whole 
ocular  conjunctiva,  whilst    in   the   latter   it   is  Limited  and 
quently   triangular  in    shape.      In   the  former  there  is 
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not  such  severe  photophobia,  and  the  discharge,  if  not 
Frankly  muco-purulent,  has  small  flakes  of  mucus  lying  in 
tlir    lower    fornix.      In    the   latter   there    is    photophobia, 

generally    some    degr f    blepharospasm,    and    simple 

lacrymation.  The  bacteriological  examination  confirms  the 
diagnosis  by  showing  in  the  one  case  numerous  pus-cells 
and  Weeks'  bacilli,  while  in  the  other  a  cover-glass  film 
will  have  only  n  few  Leucocytes  or  epithelial  cells  and 
no  organisms.  These  phlyctenules  mostly  occur  in  ill- 
nourished  or  "strumous"  children. 

Weeks'  conjunctivitis  generally  runs  a  course  of  ten  to 
fourteen  days,  while  it'  unattended  or  complicated  with 
ulcers  or  phlyctenule  it  may  continue  longer.  It  d 
nor.  appear  possible  after  it  has  once  started  to  aborl  or 
shorten  an  attack  under  the  above-mentioned  period, 
ulr hough  treatment  may  mitigate  the  severity  of  the 
symptoms.  Both  eyes  are  as  a  rule  affected,  either  with- 
in a  day  or  two  of  one  another,  or  at  a  longer  interval  of 
a  week  or  more.  The  fact  that  both  eyes  are  affected 
is  of  importance  in  the  clinical  diagnosis  of  a  ca£ 

This  disease  may  affect  patients  at  every  age,  In  my 
series,  the  youngest  was  an  infant  of  5  weeks,  while  tie- 
oldest  patient  was  over  70  years  of  age.  Two  thirds  of 
the  cases  occurred  in  children  under  15  years  of  age.  It 
probably  attacks  equally  all  ages,  although,  owing  to  the 
greater  opportunities  for  infection  among  children,  they 
form  a  larger  percentage  of  our  cases.  When  it  com- 
mences in  a  family  there  are  often  more  children  than 
adults  to  be  attacked.  Commonly,  ir  is  introduced  by 
one  of  the  children,  and  as  frequently  they  use  the  same 
towel  and  soap,  and  are  so  prone  to  examine  each  other's 
ailments,  family  and  school  life  easily  allow  dissemination 
to  occur.  There  is  often  a  great  difference  in  severity 
among  the  members  of  the  same  family,  as  Morax  and 
Petit  (3)  have  pointed  out,  and  some  present  extremely  mild 
forms,  while  other-  mav  have  a  verv  severe  attack  com- 
plicated  with  ulcers.  These  mild  cases  -how  that  some 
people  react   very  slightly  to  this  affection.      Morax  and 
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others  believe  that  the  bacillus  of  Weeks  is  never  found 
on  the  healthy  conjunctiva,  yet  we  have  such  slight  cases 
that  they  pass  unnoticed  by  the  parents.  These  may  not 
be  considered  the  best  judges  of  a  healthy  conjunctiva, 
but  against  any  such  view  the  question  of  what  is  a 
healthy  conjunctiva  may  be  raised,  and  that  would  lead 
into  a  wider  discussion  than  is  necessary.  It  suffices  to 
say  that  there  is  a  great  variation  in  the  severit}'  of  the 
affection.  A\  nile  some  may  thus  have  only  a  trivial  conges- 
tion of  the  conjunctiva,  others  may  have  such  an  intent 
injection  and  swelling  of  the  conjunctiva,  accompanied  by 
a  purulent  discharge,  that  they  resemble  in  severity  cases 
of  gonorrhoea!  conjunctivitis.  These  severe  cases  occur  in 
young  infants.  When  they  are  brought  to  the  clinic,  the 
eyelids  are  swollen  and  adherent  to  each  other.  On 
attempting  to  open  them  a  purulent  discharge  bursts  out. 
There  may  not  be  great  chemosis,  and  the  cornea  is  found 
to  be  free  from  ulceration.  These  cases  run  a  course  of 
two  to  three  weeks,  and,  as  a  rule,  recover  entirely.  I 
had  three  such  cases.  They  were  all  under  1  year  old — 
one  only  6  weeks  old.  They  have  been  classed  under  the 
head  of  Purulent  Conjunctivitis.  The  prognosis  is  very 
much  better  than  in  gonorrheal  cases,  even  of  that  early 
There  was,  in  addition,  one  child  who  had  muco- 
purulent conjunctivitis,  having  just  returned  home  from  a 
fever  hospital  after  an  attack  of  measles.  There  was  a 
centra]  ulcer  with  hypopyon,  which  left  a  dense  central 
nebula  on  the  cornea.  The  culture-tube  showed  colonies 
of  Koch-Weeks  bacillus  and  numerous  colonies  of  the 
Staphylococcus  pyogenes  c/in  us,  of  which  the  virulence  was 
not  tested.  The  ulceration  was  probably  due  to  the  Latter 
us,  and  not  to  the  bacillus.  A  scraping  of  the  nicer 
itself  was  aol  obtairfed.      Moras  (:>j  has  reported  a   case 

when     ulceration    of   the    cornea,   die-    to   the    K « ich-Weeks 

bacillus,   Led    to   perforation   of    the   cornea,    bul     this    is 

ceptionalj  and  it  appears  thai  they  only  cause  small 
superficial  ulcers,  which  tend  to  heal  readily  if  the  con- 
junctival Bac  is  kept  ae  aseptic  as  possible. 
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Adult-,  as  Stephenson  I  pointe  out,  have  frequentl} 
greater  congestion  and  ecchymosis  of  the  bulbar  con- 
junctiva, giving  a  more  bloodshol  appearance  to  the 
eyes.  At  the  Bame  time  there  is  qoI  much  discharge  and 
only  a  elighl  oedema  and  swelling  of  the  lids.  When  you 
have  several  members  in  a  Family  il  is  often  the  parents 
who  present  the  worse  appearance.  On  tin-  other  hand, 
most  of  ni\  cases  above  35  years  of  age  ran  ;i  mild  course 
wit  limit  any  complicai  ions. 

Bacilli  were  Pound  in  one  case  in  the  conjunctival  secre- 
tion after  three  months'  duration.  The  symptoms  then 
resembled  those  of  subacute  conjunctivitis,  which  1-  asso- 
ciatedasa  rule  with  the  diplo- bacillus  of  Morax.  Such  was 

Case  ;>. — A  boy,  jet.  II  years,  who  came  to  the  clinic 
on  October  30th,  L903,  complaining  <>!  irritation  of  the 
eyes  <>f  three  months'  duration,  with  occasionally  more 
pronounced  symptoms.  There  was  at  this  date  only  ;i 
slight  half-dried  bead  of  muco-pus  ;it  the  inner  angle  <»t 
the  lids.  The  conjunctiva  at  the  fornix  was  injected,  and 
this  injection  extended  only  ;i  short  distance  on  to  the  e 
ball.  The  patient  complained  of  a  Feeling  of  sand  in  the 
eyes.  On  cover-glass  preparations  the  bacillus  of  Weeks 
was  found  in  soinewdiat  scanty  numbers.  The  BO-called 
xerosis  bacilli  were  alone  discovered  in  a  blood-agar  tube, 

although    it    was   kept    a    week   in   the  incubator  at    37     C 

This  boy  shows  how  a  mild  case  may  run  a  long  Course 
unrecognised  even  by  the  parents.    This  is  exceptional,  as 

there  is  ;i   definite    tendency   to    cure    after    a   certain   time. 

It  is  otherwise  with  the  diplo-bacillus  of  Morax,  as  will 
be  pointed  out  later. 

There  has  been  a  definite  history  of  infection  m  57 
cases,  or  32  per  cent.       In    tin'    majority  of  instances  this 

ha-  been  from  other  members  of  the  same  family.  I  have 
found  the  Week-  bacilli  in  conjunct  i\  it  i-  m  all  the 
members  of  one  family,  /•/'...  father,  mother,  and  three 
children  (five  in  alb.  I  have  also  frequentl}  examined 
and    found    them    in    two    member.-   of    a     family  and   been 
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informed  that  several  other  members  of  the  family  have 
already  recovered,  or  the  symptoms  have  not  appeared 
severe  enough  for  the  parents  to  bring  them  to  the 
hospital.  On  several  occasions  parents  have  stated  that 
there  are  a  Large  number  affected  from  their  village,  and 
that  their  children  have  simply  taken  the  infection  as  it 
was  going  around,  or  that  there  were  a  number  of  families 
in  the  same  block  of  dwellings  affected.  I  have  not  included 
in  my  series  any  cases  which  have  not  been  bacteriologi- 
cally  examined.  Most  observers  have  reported  these  small 
epidemics,  limited  to  a  family,  or  to  a  few  families,  or  to  a 
school,  and  it  must  be  definitely  recognised  that  Weeks' 
conjunctivitis  has  a  very  great  tendency  to  such  epidemics, 
Wilbrand-Saenger-Staehlin  (5)  reported  an  epidemic  in- 
volving 512  individuals  in  Hamburg,  which,  however,  was 
complicated  by  a  diplococcus  resembling  the  gonococcus. 
The  infection  was  very  frequently  caused  by  direct  contact. 
The  bacillus  was  first  seen  by  Koch  (6)  in  Egypt  in  the 
year  1883.  He  found  it  in  cases  of  acute  catarrhal  con- 
junctivitis. He  was  not  able  to  obtain  cultures  of  this 
organism,  which  he  likened  to  the  bacillus  of  mouse- 
septicaemia.  Weeks  (7),  of  New  York,  in  1886,  was  the 
first  to  obtain  cultures  and  to  definitely  claim  the  bacillus 
as  the  cause  of  the  conjunctivitis.  Although  he  was  not 
able  to  obtain  pure  cultures,  he  proved  that  the  bacillus 
of  xerosis  (so-called),  which  was  intimately  associated 
with  the  small  bacillus  in  the  cultures,  could  not  alone 
cause  a  conjunctivitis  in  the  human  subject,  but  that 
the  mixture  of  the  two  organisms  did  so.  The  Germans 
call  this  organism  the  Koch-Weeks  bacillus,  but  for 
shortness  I  have  referred  to  it  as  the  Weeks'  bacillus. 
Morax  (8)  succeeded  in  obtaining  pure  cultures,  and  in- 
oculated  his  own  conjunctiva  from  them,  thus  producing 
;i  severe  conjunctivitis  which  healed  in  about  fourteen 
days.  Weicheelbaum  and  Midler  (9)  and  other  observers 
have  now  fairly  often  produced  the  affection  in  the  human 
conjunctiva,  but  never  in  any  animal  conjunctiva.  There 
can  therefore  be  no  Imicj"*-!-  any  reason  t<>  doubt  that   the 
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conjunctivitis  Is  due  bo  this  organism  when  if  is  present. 
Consequently  when  ;i  film  preparation  Bhowa  numerous 
pus-cell-,  and  among  or  contained  in  them  b  la 
number  of  the  bacilli,  while  b  careful  search  Fails  to  reveal 
any  other  organism,  or  it  any  are  Pound  they  are  only  a 
lew  xerosis  bacilli  ( so- called)  or  staphylococci,  we  musl 
accept  the  conclusion  thai  this  particular  inflammation  is 
due  to  the  Koch-Weeks  bacillus.  II  they  are  not  found 
on  a  culture-tube  from  the  same  case,  but  in  it  a  la 
number  of  xerosis  bacilli  or  staphylococcus  colonies  are 
present,  it  simply  means  that  the  medium  was  not  Buitable 
for  the  Koch-Weeks  bacillus,  while  the  other-,  although 
present  in  small  numbers  in  the  discharge,  have  flourished 
on  your  agar  or  other  medium. 

The  organism  is  a  very  fine  bacillus  of  aboul  0*75  .*  to 
1  '5  p  in  length.  They  have  rounded  ends,  and  often  the 
staining  is  fainter  in  the  centre,  suggesting  a  diplococcus 
t<>  the  untrained  eye.  In  cultures  they  may  lie  in  small 
chains.  In  film  preparations  they  are  both  intra-  and 
extra-cellular  ;    hut     the    former    predominate.        They     ;ire 

found  principally  in  the  polymorphonuclear  leucocytes, 
sometime-  ;i  large  number  in  a  single  cell    (Fig.   I  |. 

I  have  found  10  per  cent,  carbol-fuchsin  an  exceed- 
ingly  useful  stain.  It  requires  15  to  30  seconds,  depend- 
ing on  the  exact  strength  of  the  solution,  (hie  <m]y 
requires  to  stain  long  enough  to  bring  out  the  nuclei 
strongly  and  the  cell  protoplasm  faintly.  The  carbol- 
fuchsin  is  a  diffuse  stain,  and  if  left  on  too  long  the  cell 
protoplasm  is  overstained,  amino  intra-cellular  microbes 
;ire  visible.  Carbol-thionin  blue  is  also  ;i  satisfactory 
Btain.  Old  specimens  of  it  are  apt  to  deposit  needle-like 
Crystals,  and  it  should  be  filtered.  The  bacilli  are  de- 
stained  in  Gram's  method.  They  are  non-motile  and  do 
not  form  spores. 

For  cultures  Borne  form  of  blood  or  serum  medium  is 
requisite.  I  have  obtained  culture-  on  agar-agar,  but 
only  from  severe  cases,  and  it  was  impossible  to  obtain 
Bub-cultures.   Ox  serum  agar  was  not  always  successful,  but 
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it  gave  more  satisfactory  results  than  agar-agar.  Blood- 
agar  and  serum-agar  from  the  placenta]  blood  were  my 
most  reliable  media.  Hydrocele  serum  was  not  very  suc- 
cessful, and  probably  an  antiseptic  had  contaminated  the 
-.rum  before  it  reached  the  laboratory.  Ascites  serum 
was  moderately  successful.  Sub-cultures  were  only 
obtained  from  the  blood-agar  colonies,  but  they  did  not 
reach  more  than  two  generations.  Indiarubber  caps,  as 
suggested  in  Monthus  et  Opin  (10),  are  useful  to  prevent 
too  great  drying  of  the  cultures,  and  to  give  the  necessary 
humidity  for  the  growth. 

Colonies  of  the  xerosis  bacillus  (so-called)  were  almost 
invariably  present  in  the  culture-tubes  taken  from  the 
muco-purulent  conjunctivitis.  There  might  only  be  a  few 
colonies  or  up  to  a  considerable  number.  When  there 
were  cultures  of  the  Koch-Weeks  bacillus  present,  the 
two  organisms  in  microscopic  films  were  frequently  inter- 
mingled together  (Fig.  2).  Gram's  staining  method 
followed  by  weak  carbol-fuchsin  differentiated  the  two, 
as  the  xerosis  bacilli  were  positive  while  the  Koch-Weeks 
bacilli  were  negative  in  this  procedure,  and  consequently 
took  «>n  the  red  stain.  T  have  succeeded  in  obtaining 
pure  cultures  of  the  Koch-Weeks  bacillus,  but  the  stains 
were  so  feebly  taken  up,  a  sign  of  their  low  vitality,  that 
it  has  been  impossible  to  photograph  them.  In  Fig.  2 
the  Koch- Weeks  bacilli  are  recognised  as  very  small  fine 
rods,  faintly  stained,  while  the  larger,  irregular,  and 
deeper-stained  organisms  are  the  xerosis  bacilli  (so-called). 
Short  filamentous  forms  and  chains  occurred  in  the 
cultures. 

The  colonies  of  these  two  organisms  are  different.  The 
Koch- Weeks  bacilli  appear  within  twenty -four  hours  ;is 
minute  delicate  growths,  best  seen  by  reflected  light.  They 
in  very  like  the  colonies  of  the  influenza  bacillus  j  in  tact, 
they  are  so  little  different  that  some  observers  arc  of 
,, pinion  thai  the  two  are  identical.  I  will  recur  to  this 
Inter  on.  Tin-  xerosis  colonies  are  larger,  whiter,  and 
more  prominent;  they  are  a  little  more  distinct  than  the 
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Illustrates  Mr    Iuglis  Pollock's  paper  on  The  Bacteriology  of 

Conjunctivitis  (p.  3). 

Fig.  1.— Koch-Weeks  bacillus  in  secretion.  A  large  number  in  one 
cell,      x   1000  diam. 

Fig.  2. — Koch-Weeks  bacillus  and  xerosis  bacillus  (so-called)  from 
culture,  30  hours.  The  former  are  very  faint.  The  latter  are  large  and 
distinct.      x    1000  diam. 

Fig.  3. — Morax-Axenfeld  diplobacillus  in  secretion,      x   1000  diam. 

Fig.  4. — Pseudo-gonococcus  from  culture  48  hours,      x   1000  diam. 

Fig.  5. — Gonococcus  in  secretion.      x   1000  diam. 

FIG  e. — Bacillus  xerosis  (so-called)  from  48  hours'  culture,  x  1000 
diam. 
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colonies  ol  Streptococcus  pyogenes,  <ni  agar-agar  the 
two,  Koch-Weeks'  and  xerosis  so-called),  are  intimately 
associated,  but  on  serum-agar  the  two  are  obtained 
separate,  and  the  above  distinctions  may  I"-  seen.  The 
cultures  of  the  Koch-Weeks  bacillus  have  low  power* 
resistance  and  die  very  readily.  They  require  ;17 
Five  minutes  al  60°,  or  ten  minutes  in  sterile  water  al 
ordinary  room  temperatures,  are  stated  to  be  sufficient  to 
kill  them. 

I  have  only  succeeded  in  obtaining  cultures  of  the 
bacillus  in  a  comparatively  few  cases.  This  is  partly  due 
to  the  various  media  which  have  been  experimented  with 
and  also  to  the  carriage  of  the  tubes  in  my  pockets  for 
several  hours  before  they  could  be  placed  in  the 
incubator. 

A  considerable  amount  of  work  has  been  done  with 
regard  to  the  identity  of  the  Koch-Weeks  bacillus  and 
the  influenza  bacillus.  Axenfeld  (11)  has  already  com- 
pared them  and  I  may  give  his  main  conclusions:  clini- 
cally the  Weeks  epidemics  are  more  limited  and  are  not 
synchronous  with  the  influenza  epidemics.  There  are  very 
few  general  symptoms  with  Weeks'  conjunctivitis  apart 
from  discomfort  and  possibly  sneezing  at  the  height  of 
the  affection.  Weeks'  conjunctivitis  has  never  been 
communicated  to  animals,  while  the  influenza  bacillus  is 
pathogenic  in  the  peritoneum  of  asses,  guinea-pigs,  and 
rabbits.  The  Weeks  bacillus  is  more  slender,  may  grow 
in  chains,  and  will  not  as  a  rule  grow  on  hsemoglobin- 
agar,  while  the  influenza  bacillus  does,  but  it  never  grows 
in  chains.  Further  research  is  required  to  completely 
clear  up  this  question.     They  are  probably  closely  related. 

The  relationship  of  Midler's  and  the  Weeks  bacillus 
must  also  be  considered.  Midler  believes  his  bacillus  to  be 
the  cause  of  trachoma,  which  many  observers  deny,  while 
Axenfeld  ii)  without  going  so  far,  says  thai  much  evidence 
points  against  this  assumption.  We  do  not  require  to 
consider  the  point,  except   to  remember  that   it  is  -till  an 

n    question    whether    .Midler's    bacillus  is   or  is  not  the 
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cause  of  trachoma.  Miiller  himself  acknowledges  thai 
the  two  organisms  cannot  be  distinguished  microscopically. 
Concerning  the   differential   diagnosis,  Weichselbaum  and 

Miiller  (9)  state  that  the  colonies  of  the  Weeks  bacillus  are 
smaller  at  the  beginning,  when  they  are  scarcely  visible, 
that  they  do  not  as  a  rule  grow  on  human  blood-agar  and, 
if  they  do,  cannot  be  kept  growing  beyond  three  genera- 
tions ;  also  that  they  only  grow  on  serum-agar  in  the 
presence  of  certain  saprophytes,  and  that  in  culture  they 
show  more  frequently  long  chains,  which  are  often  curved. 

Morax  has  been  able  to  keep  Weeks'  bacillus  growing 
for  over  a  hundred  generations  on  serum-agar.  Axenfeld, 
Morax,  and  myself  have  obtained  it  from  agar-agar  when 
sufficient  material  has  been  carried  over  from  a  severe 
case  into  the  agar.  Kamen  (12),  who  obtained  Weeks' 
bacillus  from  an  epidemic  involving  150  soldiers,  was  able 
to  keep  it  growing  by  repeated  inoculations  on  blood-agar 
as  long  as  he  wished.  Zur  Neddon  (13)  has  observed 
long  chains  with  the  Miiller  bacillus.  We  must  accord- 
ingly hold  that  these  cultural  differences  are  not  only 
extremely  slight  but  that  they  are  also  very  inconstant, 
and  if  the  two  organisms  are  not  one  and  the  same,  they 
are  very  closely  related. 

Colonies  of  the  Staphylococcus  albus  are  generally 
present  in  the  tubes  inoculated  from  Weeks'  conjunctivitis. 
A.8  a  rule  there  are  only  a  few,  but  occasionally  there  are 
more.  That  they  have  nothing  to  do  with  the  affection  has 
been  frequently  proved  (see  later). 


The  Diplobacillu8  or  Morax-Axenpild. 

This  organism  was  the  mosl  common  cause  of  subacute 
conjunctivitis.  It  was  present  in  5]  of  the  69  cases,  i.e.} 
74  per  cent.     Tliis  column    includes   all  the  cases   which 

responded  to  the  above  title  employed  by  Morax  or 
thai  of  chronic  blepharoconjunctivitis  by  Axenfeld,  who. 
however,  now  wishes  to  designate  them  as  diplobacillarj 
conjunctivitis,  since  acute  cases  also  occur  due  to  the  same 
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organism.  To  these  we  will  refer  later.  Th< 
of  subacute  conjunctivitis  are  characterised  by  a  com- 
paratively slight  Injection  of  fche  ocular  (bulbar)  con- 
junctiva. There  is  possibly  slight  excoriation  of  fche 
margin  of  the  eyelids,  but  not  as  a  rule  any  crusts 
attached  to  fche  eyelashes.  There  is  no  oedema  of  lids  nor 
of  conjunctiva.  A  small  bead  of  half-dried  pus  or  a  small 
flake  of  aniens  is  Been  lying  at  fche  inner  canthus,  either 
mh  fche  caruncle  or  between  it  find  fche  skin.  If  this  is 
spread  out  on  a  cover-glass  and  stained,  the  diplobacilli 
will  be  discovered  lying  between  fche  pus-cells.    Such  was — 

Case  4. —  Sergeant  K — ,8Bt.  32  years,  who  presented  hiin- 
Belf  at  the  clinic  on  August  24th,  1904,  complaining  of  a 
gritty  feeling  in  the  eyes,  and  stated  that  this  became  worse 

during  reading.  There  was  a  small  bead  of  pus  at  the 
inner  angles  of  the  eyes.  The  margins  of  the  lids  showed 
small  excoriations  at  one  or  two  points.  The  caruncle 
was  injected,  but  otherwise  the  eyes  appeared  normal. 
There  wasim  oedema  or  injection  of  the  ocular  conjunctiva. 
The  cornea  was  unaffected.  A  week  later  the  condition 
had  greatly  improved.  There  were  numerous  diplobacilli 
in  the  pus  found  at  the  inner  angles. 

All  eases  with  a  similar  symptomatology  have  been 
classed  under  the  heading  Subacute  Conjunctivitis.  I  have 
examined  69  of-  them  bacteriologically,  and  in  51,  or  74 
per  cent., the  Morax-Axenfeld  diplobacillus  was  discovered j 
7,  or  10  per  cent.,  were  dm1  to  the  Koch-Weeks  bacillus; 
while  11,  or  16  per  cent.,  were  negative  or  indefinite. 

Acute  cases  of  diplobacillary  conjunctivitis  also  occur. 
They  are  not  very  common,  and  resemble  cases  "I  Weeks' 
conjunctivitis.  They  are  always  of  recent  origin,  and 
appear  to  indicate  a  greater  susceptibility  of  the  patient, 
or  increased  virulence  on  the  part  of  fche  Organism.  V 
doubt  if  they  had  been  left  untreated  fche  symptoms  would 
have  subsided  into  the  subacute  Eorm  described  above. 
They  are  milder  as  a  rule  than  the  Weeks  Cases,  although 
in     B     recent      ense     I     have    seen    considerable    ecchym< 
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They  have  been  included  in  the  "first  column,  because 
clinically  it  was  not  possible  to  be  certain  whether  they 
were  due  to  the  Koch- Weeks  bacillus  or  the  Morax  diplo- 
bacillus,  etc. 

Cask  5. — M.  McC — ,  aat.  11  years,  came  to  the  clinic  on 
October  14th,  1904,  with  a  considerable  inflammation  of  the 
right  conjunctiva.  The  bulbar  portion  was  much  injected, 
but  not  cedematous.  The  lids  were  not  swollen.  There 
was  a  moderate  muco-purulent  discharge,  and  a  history  of 
infection  from  a  companion.  Film  preparations  showed 
numerous  Morax  diplobacilli  among-  pus-cells.  The  left 
eye  was  just  becoming  affected. 

I  had  nine  of  these  cases.  On  the  other  hand,  old- 
standing  cases  occur  with  a  considerable  affection  of  the 
margins  of  the  lids.  There  were  two  such,  and  they  have 
been  included  in  the  Blepharitis  Marginalis  column.  To 
sum  up,  of  all  the  cases  due  to  the  diplobacillus  alone  there 
were  51,  or  82  per  cent.,  with  the  subacute  symptoms;  9,  or 
14  per  cent.,  with  more  acute  symptoms ;  and  2,  or  3  per 
cent.,  with  blepharitis  marginalis  of  long  standing. 

These  cases  occur  at  all  ages  ;  one  was  2  months  old 
and  another  60  years  old.  There  were  47  adults  and  15 
children,  or  76  per  cent,  and  14  per  cent,  respectively. 
The  cases  occurred  at  all  seasons  of  the  year.  No  special 
attention  has  been  paid  to  the  occupations  of  the  patients, 
but  three  were  medical  men.  A  history  of  infection  was 
obtained  in  only  five  cases.  There  was  no  evidence 
of  school  infection,  but  on  several  occasions  it  was  from 
members  of  the  same  house.  Gonin  (14),  who  had  185 
cases,  was  also  of  the  view  that  school  infection  is  rare. 
The  chronic  nature  of  this  infection  is  marked.  More 
than  half  of  the  cases  waited  three  weeks  or  longer  before 
king  advice.  H  was  the  opposite  way  with  the  Weeks 
conjunctivitis,  when  patients  came  within  the  first  week 
and  Frequenl  ly  on  t  he  second  or  i  hird  day, 

Ulceration  of  the  cornea  was  believed  i«»  be  rare  in 
diplobacillary    conjunctivitis.     Quite    recently    Paul     (15 
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has  published  a  series  of  26  cases  of  severe  ulcers  of  the 
cornea,  in  the  majority  of  which  there  was  Iritis  with 
hypopyon.  He  found  the  diplobacilli  In  the  scrapings 
from  ilic  ulcers.  There  had  been  diplobacillary  conjunc- 
tivitis for  some  time,  and  the  ulcers  dated  from  a  recent 
trauma.  There  was  no  dacryocystitis,  and  he  proved 
thai  the  organisms  were  not  the  diplobacilli  of  Petit. 
He  gives  a  bibliography  of  this  question.  Erdmann  31 
has  also  reported  a  series  of  eight  cases  of  severe  ulcers 
with  hypopyon  and  iritis.  Trauma  could  be  definitely 
blamed  in  only  one  case.  All  had  diplobacillary  con- 
junctivitis.     I   have  had  one  case  with  ulceration  of  the 

cornea. 

Case  6. — J.  M — ,  88t.  58  years,  came  to  the  clinic  on 
.March  24th,  1905,  with  a  small  ulcer  of    fche  right  cornea 

;it    its   upper  par!.       The    ulcer    was    -hallow    and    measured 

2  mm.  in  diameter.  There  was  wry  Blight  congestion 
and  oedema  of  the  bulbar  conjunctiva.  Slight  excoriation 
of  the  margin  of  the  eyelids  was  present.  A  mucous 
discharge  contained  the  diplobacilli  of  Moras  and  pus- 
cells.  A.gar-agar  kepi  a  week  in  the  incubator  at  37  0. 
failed  to  show  any  growths.  There  was  no  history  <>f 
injury,  dacrocystitis,  or  infection.  There  was  neither 
iritis  nor  hypopyon.  Four  days  later  the  ulcer  had  spread 
considerably,  involving  a  (punier  of  the  upper  portion  of 
the  cornea.  It  had  not  become  deeper.  A  scraping 
from  the  ulcer  at  this  date  failed  to  show  any  organisms. 
The  patient  began  to  improve  from  the  next  visit  and  the 
ulcer  completely  healed. 

This  was  a  simple  "catarrhal"  ulcer  of  the  cornea  in 
an  elderly  subject,  and,  although  no  bacteria  were  dis- 
covered in  the  ulcer,  it  was  in  all  probability  due  t<»  the 
diplobacilli.  Phlyctenules  may  also  occur  in  diplobacillary 
conjunctivitis,  and,  as  a  rule,  they  are  believed  to  do  so 
in  a  patient  who  has  had,  or  is  liable  to.  phlyctenular 
conjunctivitis,  although  the  following  case  does  not  sub- 
stantiate i  his  view : 
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Case  7. —  L.  F — ,  ret.  6  years,  came  to  the  Glasgow 
Eye  Infirmary  on  January  31st,  1905.  She  complained 
of  irritation  of  the  eyes  of  two  months'  duration.  The 
symptoms  all  pointed  to  diplobacillary  conjunctivitis,  there 
being  slight  excoriation  of  the  margins  of  the  lids  and  the 
usual  mucus  ;it  the  inner  angles  of  the  eyes.  On  the  left 
there  was  a  small  phlyctenula  at  the  corneal  margin. 
From  it  there  spread  out  a  fan-shaped  area  of  injection 
of  the  bulbar  conjunctiva.  There  was  no  history  of  in- 
fection, of  tubercular  disease,  nor  any  appearance  of  the 
"  strumous  "  diathesis. 

Diplobacillary  conjunctivitis  shows  little  tendency  to  a 
cure.  While  occasionally  commencing  as  an  acute  attack, 
as  we  have  seen,  and  subsiding  into  the  subacute  phase, 
the  majority  of  cases  assume  this  form  from  the  outset, 
and  tend  to  continue  indefinitely  for  a  long  period  unless 
properly  treated.  Patients  are  rarely  able  to  state  the 
source  of  any  infection.  This  may  be  due  partly  to  the 
fact  that  the  condition  has  lasted  so  long. 

The  points  of  importance  for  diagnosis  are  the  history 
of  a  gritty  feeling,  or  disturbances  of  vision,  of  several 
weeks'  duration  with,  locally,  a  slight  excoriation  of  the 
lid  margins  and  the  half-dried  bead  of  pus  at  the  inner 
angles.  The  name  "  angular  conjunctivitis  "  has  been  ap- 
plied to  these  cases.  It  very  aptly  describes  the  condition. 
In  such  cases  the  clinical  diagnosis  of  diplobacillary  con- 
junctivitis may  be  ventured,  and  in  74  per  cent,  of 
instances  it  was  correct.  We  must  remember  the  acute 
-  and   the  possibility  of  corneal  complications. 

Three  cases  of  mixed  infection  with  diplobacilli  and 
pneumococci  will  be  considered  after  tin-  pneumococcus 
cases. 

The  diplobacillus  was  first  discovered  by  Moras  (29) 
iu  1 896,  and  carefully  described  by  him.  Shortly  after- 
wards Axciil'cld  completed  certain  details  iu  a  paper 
describing  tin-  cases  he  had  been  examining  lor  Borne 
time  previously,  and3  in  consequence,  it  is  frequently 
described    ;i-    the    Morax-Axenfeld    bacillus.      It-    Length 
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varies  Prom  1<  bo  6  /«,  while  its  breadth  is  I  //.  It  is  thus 
;i  very  prominenl  objed  in  the  tnicroscopica]  field,  and 
contrasts  markedly  with  other  pathogenic  organisms  found 
in  the  conjunctiva]  sac.  It  is  destained  by  Gram's  method. 
It  does  nol  form  spores.  Some  have  disputed  whether  it 
has  ;i  capsule  which  was  nol  observed  by  tin'  discoverers. 
There  is  very  frequently  a  small  unstained  area  around 
tlif  organism,  and  several  observers,  by  careful  staining, 
bave  demonstrated  that  this  is  a  fine  capsule.  The  un- 
stained area   is  distinctly  seen   in    Pig.  '•$. 

Cultures  have  only  been  obtained  in  a  few  instances. 
They  were  upon  Berum-agar.  The  colonics  were  almosl 
invisible,  and  produced  small  pits  on  the  surface  by  lique- 
faction of  the  media.  The  organism  has  apparently  little 
!_!T"\vth  energy  on  artificial  media,  as  sub-cultures  were 
never  obtained.  Involution  tonus  appear  very  early,  viz, 
within    forty-eighl    hours. 

Various  observers  have  produced  typical  symptoms  by 
transferring  pure  cultures  to  the  human  conjunctiva,  but 
all  attempts  have  failed  to  obtain  a  reaction  in  animals. 

The  majority  of  observers  deny  that  the  diplobacillus 
is  found  on  the  normal  conjunctiva,  but  a  tew  instances 
have  been  reported  :  see  Earman  (30).  It  is  natural  t<> 
-appose  that  the  bacilli  in  cases  of  conjunctivitis  would 
be  swept  by  the  lacrymal  canal  into  the  nose.  Erdmann 
(31)  has  recently' observed  this  sequence.  On  the  other 
hand,  Biard  (32)  and  Erdmann  have  reported  thai  the 
diplobacilli  occur  on  the  nasal  mucous  membrane,  while 
the  conjunctiva  is  clean.  Morax  and  Petit  (3)  and  other 
observers  have  not  been  able  to  confirm  their  observations. 
There  is  some  difficulty  in  diagnosis.  The  ozaena  bacillus, 
the  bacillus  of  rhinoscleroma,  and  Friedlander's  pneum.0- 
bacillus  are  common  to  the  nasal  passages  and  resemble 
each  other  closely.  They  have  capsules  and  can  be 
grown  nn  gelatine.  The  colonies  in  serum-agar  are  □ 
prominenl  than  those  of  the  Morax-Axenfeld  organism, 
characters  serve  t<>  distinguish   the  last-mentioned 

in. 


oo 
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Various  suppositions  have  been  brought  forward  as 
i"  the  source  of  the  infection.  Erdmann  (31)  has 
shows  that  Linen  saturated  with  the  secretion  from  cases 
of  diplobacillary  conjunctivitis  and  allowed  to  dry  at 
room  temperature,  can,  after  seven  to  ten  days,  give 
pure  colonies  of  the  diplobacillus  on  serum-agar.  Similar 
pieces  of  linen  produced  a  typical  conjunctivitis  after 
drying  for  twenty-five  hours.  Such  experiments  prove 
that  the  organism  has  greater  powers  of  resistance  than 
we  have  been  accustomed  to  believe.  Drying  the  linen 
at  36°  C.  for  a  few  hours  rather  shortens  the  period 
during  which  the  germs  maintain  their  virulence.  Biard 
(32),  believing  that  the  diplobacillus  is  a  frequent  in- 
habitant of  the  nasal  fossae,  considered  that  the  source 
of  infection  was  by  migration  up  the  lacrymal  canal  ;  while 
Erdmann  (31),  arguing  from  his  own  experiments,  is  of 
opinion  that  the  germs  are  transferred  to  the  conjunctiva 
by  the  pocket-handkerchief.  Bishop  Harman  (30)  has 
brought  forward  the  suggestion  that  the  Koch-Weeks 
and  the  Morax-Axenfeld  germs  are  intestinal  organisms, 
and  are  carried  to  the  conjunctiva  by  a  contamination  of 
it  with  the  alvine  discharges.  There  is,  however,  very 
little  proof  of  his  first  contention,  and  we  must  await  the 
result  of  further  research  to  settle  the  whole  question. 


The  Pneumococcus. 

This  organism  is  a  frequent  cause  of  hypopyon   ulcers 

ill''    cornea,    and    of    dacryocystitis;    but    although    in 

these  conditions  pus  containing  them  is  frequently  found 

lying  in  the  conjunctival  sac,  thej  are  seldom  accompanied 

by  conjunct  i\  it  is. 

The  pneumococcus  is  riol  uncommonly  found  on  the 
healthy  conjunctiva,  the  statistics  varying  between  1  and 
1  per  cent.,  while  G-uasparrini  (34)  affirmed  thai  lie  found 
it  in  <sn  percent,  (an  unconfirmed  result).  Nevertheless 
the  pneumococcus  gives  rise  t<>  n  definite  conjunctivitis, 
which  may  spread  in  epidemics. 

I  have  had  twelve  cases  (three  in  conjunction  with  the 
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Morax-Axenfeld  diplobacillus).       Of  the  others  two  were 

clip's  of  ophthalmia  neonatorum  (see  later).  The  third 
was  ;i  case  "I  purulent  conjunctivitis  occurring  after  an 
operation.  Before  detailing  it,  allow  me  to  describe  the 
procedure  which  Dr.  Fergus  has  adopted  during  the  lasl 
seven  years  in  preparing  patients  For  operation. 

The  patienl  is  admitted  t"  the  infirmary  wards  five 
days  before  the  operation.  The  conjunctival  sac  is 
thoroughly  cleansed  thrice  daily  with  n  sterilised  solution. 
Three  days  before  the  operation  an  agar-agar  tube  is 
inoculated  with  a  platinum  rod  drawn  several  times  along 
the  lower  fornix.  These  tubes  aye  set  in  the  incubator 
until  the  day  of  the  operation,  when  they  are  brought  to 
the  theatre.  If  any  tube  has  the  Staphylococcus  pyogenes 
aureus,  or  a  large  growth  of  the  albus,  or  any  other 
virulent  organism,  the  operation  on  that  patient  is 
delayed  until  the  culture-tube  is  free  from  dangerous 
growths.  A  week,  as  a  rule,  is  sufficient  for  this  purpose. 
Dr.  Fergus  has  been  able  to  verify  the  importance  of  tin- 
procedure  in  a  number  of  instances.  Several  of  these 
are  related  in  a  paper  which  he  sent  to  the  Ophthalmic 
Review  (16).  Another  such  is  the  following  (17) :  An  elderly 
woman  had  been  operated  on  for  cataract  by  a  friend,  with 
the  result  that  the  eye  was  lost  by  suppuration.  1  was 
asked  to  do  the  other  eye.  Before  operating  cultivation- 
were  taken,  and  in  the  conjunctival  fluid  of  the  eye  on 
which  I  was  to  operate  an  abundant  indication  of  the 
Staphylococcus  an  ems  was  found.  Thai  seemed  thoroughly 
to  explain  the  loss  of  the  firsl  eye.  Several  weeks  elapsed 
before  I  was  sure  that  the  micro-organisms  had  ceased  t.> 
be  present.  Ultimately  operation  was  successful  in  re- 
ping  sight  to  this  eye. 

To  return  to  the  case  of  purulent  conjunctivitis,  the 
patient  was  admitted  to  the  infirmary  with  cataract.  On 
this    occasion    the    house-SUrgeOU     reported    no   colonies    on 

the  agar-agar  tube.  They  were  either  t"<>  small,  or  he 
thought  them  t«.  be  those  of  the  so-called  xerosis  bacillus. 

The    operation    was    performed    normally    in    all    respects. 
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Two  days  later  there  was  a  purulent  discharge,  and  but 
for  the  wound  having  closed  the  consequences  would  have 
been  most  serious.  The  tube  taken  preparatory  to  opera- 
lion  and  some  of  the  pus  were  given  to  me  for  examination. 
Pneumococcus  colonies  were  found  in  the  tube  and  abun- 
dantly from  the  pus  in  film  and  in  culture.  As  mentioned, 
there  was  no  serious  complication  and  the  case  was  dis- 
missed  well. 

The  fourth  was  also  an  interesting  case. 

Case  8. — M.  M — ,  a3t.  65  years,  came  to  the  clinic  on 
October  7th,  1904,  with  a  muco-purulent  conjunctivitis  of 
the  left  eye.  There  was  a  moderate  injection  of  the 
eyeball.  On  pressure  over  the  lacrymal  sac  a  small 
amount  of  pus  regurgitated.  She  had  incipient  cataract 
in  the  same  eye.  Cover-glass  films  showed  numerous 
examples  of  the  diplococcus  of  Fraenkel  with  capsules, 
and  a  few  staphylococci.  There  was  no  iritis  or  involve- 
ment of  glands.  This  was  a  mild  case  of  lacrymal  con- 
junctivitis, and  is  an  example  of  the  typical  manner  in 
which  these  cases  occur.  It  is  not  a  very  common  com- 
plication of  dacryocystitis. 

Five  cases  of  muco-purulent  conjunctivitis,  in  which 
pneumococci  were  found  in  the  discharge,  also  occurred. 
There  was  no  history  of  infection  or  dacryocystitis.  One 
patient  stated  she  had  injured  her  eye  with  her  finger- 
nail, but  there  was  no  apparent  traumatism.  They 
differed  from  the  Weeks  conjunctivitis  by  the  less  marked 
congestion  of  the  bulbar  conjunctiva  and  by  a  greater 
discharge.  Ecchymosis  was  only  observed  in  one  of  the 
cases.  The  eyelids  were  slightly  (edematous,  but  not  of 
a  pink  colour  as  described  by  Axenfeld  (1).  The  symptoms 
gradually  abated  and  not  by  crisis,  the  duration  being 
aboul  three  t<>  Pour  weeks.  There  were  no  ulcers  or 
phlyctenules.     Four  of  my  patients  were  adults,  while  the 

tif'tli    was  a   child,  :et    6  years. 

The  pneumococcus  in  film  preparations  is  easily  recog- 
nised a-  the  two  lancet-shaped  cocci   placed   end   (<»  end, 
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and  surrounded  by  a  clear  unstained  Bpace,  the  capsule. 
The  adoption  of  special  staining  methods  proves  thai 
the  unstained  portion  [heller  ll<>j'  of  the  Germans  is  a 
capsule.  Cultures  <-;m  usually  be  obtained  on  agar-ag: 
but  more  certainly  upon  blood-serum.  From  cultures  the 
organism  <1<>cs  not  show  a  capsule,  although  Gordon 
claims  thai  a  capsule  is  formed  if  grown  in  12  per  cent, 
gelatine  incubated  at  'M   ( J. 

This  organism  is  stained  by  Gram's  method.  In  doubt- 
ful instances  recourse  musl  be  had  to  a  subcutaneous 
injection  in  the  mouse. 

Mixed   Enfection — Moras   and   Pneumococcus. 

There  have  been  three  cases  of  mixed  infection  with 
the  diplobacilli  of  Morax  and  the  pneumococci. 

Case  '•>. — A  girl,  set.  8  years,  came  to  the  clinic  with 
a  severe  muco-purulent  conjunctivitis  of  the  left  eye. 
The  ocular  conjunctiva  was  greatly  injected  and  chemosed. 
The  lids,  especially  the  upper,  were  slightly  (edematous. 
There  was  considerable  discharge.  The  right  eye  was 
affected  to  a  less  extent.  Duration  had  been  off  and  on 
for  six  weeks.  Cover-glass  films  showed  numerous  pus- 
cells,  with  pneumococci  and  diplobacilli. 

The  other  two  cases  had  a  similar  appearance  and 
history,  with,  in  addition,  a  small  ulcer  on  the  cornea  of 
one,  while  the  pneumococci  were  mere  abundant  in  the 
films.    There  was  no  hypopyon,  and  recovery  was  normal, 

The  chronicity  of  these  cases  was  presumably  due  to 
the  diplobacillus,  while  the  acute  phase  and  the  ulcer  of 
the  third  were  associated  with  the  pneumococcus  invasion. 
1  have  not  seen  any  of  the  cases  which  Axenteld  (1) 
regards  as  typical  for  the  pneumococcus,  unless  \ 
above  had  been  a  subacute  conjunctivitis  (Morax)  with  a 
subsequent  superimposed  pneumococcus  invasion,  and  there 
is  considerable  probability  for  this  view.  Recovery  was 
rapid,  but  not  exactly  with  a  "  crisis  "  of  the  symptoms. 
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The  Gonococcus. 

Neisser's  diplococcus  has  been  found  in  21  cases,  of 
which  lo  wore  ophthalmia  neonatorum,  5  were  severe 
purulent  conjunctivitis,  and  3  were  muco-purulent  con- 
junctivitis. Four  of  the  five  cases  of  purulent  conjunc- 
tivitis were  complicated  with  corneal  ulceration,  in  two  of 
which  the  eye  was  completely  lost,  and  a  third  patient 
lost  one  eye,  but  has  recovered  with  fair  vision  in  the 
other,  which  had  also  severe  corneal  ulceration  and 
hypopyon.  The  remaining  two  patients  made  a  good 
recovery.  A  coincident  urethral  affection  was  only  found 
in  two  patients.  In  diagnosing  this  very  grave  malady 
it  is  absolutely  necessary  to  employ  Grain's  stain. 
Wherever  organisms  resembling-  the  gonococcus  are  seen 
on  a  cover-glass  film,  a  second  must  be  stained  by  that 
method.  I  have  in  certain  cases  of  muco-purulent  con- 
junctivitis seen  intra-cellular  diplococci,  resembling  in  all 
respects  the  gonococci,  but  as  a  rule  not  more  than  one 
or  two  pairs  in  each  pus-cell.  They  were  positive  to 
Gram's  stain,  and  have  been  named  pseudo-gonococci  by 
Axenfeld  (1).  They  are  different  varieties  of  the  staphy- 
lococcus. In  one  case  they  were  found  in  hydrocele 
serum  as  small  transparent  colonies  of  not  more  than 
1  mm.  in  diameter.  Subcultures  were  obtained  on  ordinary 
agar-agar,  and  also  showed  the  diplococcus  arrangement. 
Fig.  4  is  from  the  colonies  on  the  hydrocele  serum  stained 
by  Gram's  method. 

Two  cases  of  muco-purulent  conjunctivitis  were  due  to 
the  gonococcus.  They  were  both  female  children,  ait.  3  and 
4  years  respectively.  There  were  no  corneal  affections. 
There  was  considerable  (edema  of  the  upper  lids.  They 
both  recovered  completely  without  any  complications. 
These  cases  belong  to  ;i  well-known  category  in  which  the 
gonoCOCCUS  is  found  in  young  girls.  It  is  also  well  known 
that  tin-  organism  at  times  Is  associated  with  a  very  mild 
affection.  A  third  case,  due  to  both  the  bacillus  of  Weeks 
and  the  gonococcus,  deserves  more  detailed  narration.  It 
has  been  ineluded  under  t  lie  Muco-PurulenJ  column. 
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Casi  lo. — A  mini,  I'.  M  ,  ;i'i.  25  years,  came  to  the 
clinic  nn  August  2nd,  1904,  with  ;i  Bevere  conjunctivitis 
of  the  right  eye  ;  the  left  was  only  slightly  Involved. 
He  said  his  righl  eye  had  been  inflamed  for  two  wee 
hut  on  the  previous  day  the  eyelids  had  become  Bwollen. 
There  was  great  oedema  of  the  lower  lid  and  ;i  brawny 
induration  of  the  skin;  the  upper  lid  was  Bimilarl) 
affected  l)iit  to  a  less  extent.  The  palpebral  conjunctiva 
waschemosed  and  thrown  into  folds.  The  ocular  conjunc- 
tiva was  less  affected  but  also  slightly  chemosed.  The 
cornea  was  clear.  There  was  a  little  (dear  discharge  with 
flakes  of  muco-pus  in  it.  Cover-glass  films  contained 
numerous  typical  groups  of  gonococci  within  the  pus-cells 
and  in  addition  Weeks'  bacilli  in  moderate  numbers,  also 
intra-cellular,  both  unstained  by  Gram's  method.  V 
staphylococci  on  the  film-.  A.gar-agar  contained  a  number 
of  colonies  of  the  Staphylococcus  <dl>>ts  and  aureus  but 
neither  of  the  above  germs.  'The  eyelid-  were  im- 
mediately brushed  with  30  per  cent,  argyrol,  and 
Mackenzie's  lotion  and  5  per  cent,  argyrol  were  pre- 
scribed for  home  use.  lie  recovered  completely  without 
corneal  affection. 

There  is  little  doubt  that  the   Weeks    conjunctivitis  had 

been  present  for  two  weeks  and  then  the  gonorrhoea] 
invasion  was  superimposed.  The  fortunate  issue  may  be 
laid  to  the  account  <>t'   his  coming  at  once  t<>  the  hospital. 

Ophthalmia  N eonatobi  m. 

Eighteen  cases  of  this  affection  have  been  examined  and 
they  present  a  varied  etiology.  Ten  have  been  due  to 
the  gonococcus,  i.  e.j  55  per  cent.,  while  in  3  other 
cases   it    has    been    present    along    with    the    streptococcus, 

the  Weeks'  bacillus,  or  the  pneumococcus,  making  ill  all 
L3  cases,  or  72  per  cent.,  in  which  the  gonococci  were 
present.  Of  the  remainder  "J  were  due  to  the  pneumo- 
ooccus,  2  to  the  Weeks  bacillus,  and  1  gave  a  negative 
r68ult,  but  in  this  instance  the  case  had  been  under  treat- 
ment   tor  live  weeks    before  examination.      [Jlcers   of   the 
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cornea  were  present  in  two  of  the  gonorrhceal  cases,  in 
one  of  the  pneumococcus  cases,  and  in  the  mixed  infec- 
tions of  the  gonococcus  with  the  streptococcus  and  with 
the  pneumococcus.  Perforation  of  the  ulcer  occurred  in 
one  of  the  pneumococcus  cases  and  in  the  mixed  infection 
of  gonococci  and  pneumococci.  The  other  ulcers  healed 
without  perforation. 

These  figures  bear  out  Groenow's  (18)  statistics,  except 
that  I  have  a  higher  percentage  of  definite  results.  The 
cases  of  purulent  conjunctivitis  due  to  the  Koch-Weeks 
bacillus  might  have  been  brought  into  this  series,  but,  as 
explained  above,  the  children  were  each  over  a  month  old 
and  the  inflammation  was  of  recent  origin  when  they  came 
to  the  dispensary. 

The  gonococcus  can  be  fairly  easily  recognised  in 
microscopic  films.  A  considerable  number  of  diplococci 
lying  in  a  number  of  the  pus-cells  is  most  characteristic. 
If  there  are  only  a  few  diplococci  in  the  individual  cells, 
the  diagnosis  is  doubtful.  Each  diplococcus  is  comprised 
of  two  halves  flattened  and  placed  side  by  side,  the 
opposing  faces  being  slightly  concave.  There  is  no 
capsule.  They  are  destained  by  Gram's  method.  It  is 
absolutely  necessary  to  employ  this  method  to  obtain  an 
accurate  diagnosis.  Fig.  5  is  a  very  good  representa- 
tion of  a  group  in  the  protoplasm  of  a  polymorphonuclear 
pus-cell.  Cultures  can  only  be  obtained  on  blood-agar, 
and  even  then  with  difficulty.  They  appear  as  minute 
opaque  colonies  which  cannot  be  transferred  to  gelatine; 
tli«'  pseudo-gonococci  grow  on  gelatine.  Fig.  4  may  repre- 
sent t  he  gonococcus  from  culture,  it  is  so  like  the  true  germ. 

Bacillus  Subtilis  and   Bacillus  of   Weeks. 

In  one  case  of  purulenl  conjunctivitis  those  two  organ- 
isms were  found  together.  The  patient  was  an  infant,  »t. 
9  months.  The  left  eye  hud  been  inflamed  For  four  days 
when  she  was    brought    to   the    hospital.      There   was  no 

ction  of  the  cornea.    The  lids  were  slightly  oedematous. 
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There  was  n<>  li l-t < .t\  of  injury.  Both  organisms  were 
found  in  tin-  films  prepared  from  the  pus,  and  in  the 
culture-tube.      Spores  were  found  in  the  Bacitlus  eubtilis. 

Grourfein  (19),  in  a  series  of  seventeen  cases,  has  □ 
thai  the  patients  were  all  country  people  and  thai  there 
was  alwaysa  history  of  injury,  when  earth  hud  entered  or 
been  rubbed  into  the  eye.  The  Bacillus  subtilis  was 
generally  associated  with  the  Staphylococcus  aureus, 
Streptococcus  pyogenes,  or  pneumococcus.  In  two  cases 
there  were  superficial  ulcers.  He  produced  ;i  conjuncti- 
vitis in  rabbits  by  scratching  and  rubbing  ;i  culture  into 
the  conjunctiva,  but  failed  t<>  cause  keratitis. 

Staphylococcus  Pyogenes. 

Colonies  of  the  Staphylococcus  pyogenes  <nir<us,  dtreus, 
or  albus have  been  found  in  the  culture-tubes  from  a  large 
number  of  the  cases.  There  were,  as  ;i  rule,  simply  a  few 
scattered  colonies,  sometimes  as  many  as  eighteen  or  twenty 
-mall  colonies,  or  in  a  few  instances  a  broad  thick  streak 
formed  by  numerous  coalescent  growths.  On  the  other  hand, 
the  most  careful  search  through  film  preparations  almost 
invariably  failed  to  show  any  staphylococci.  Where  a 
tew  were  found  they  were  in  such  small  numbers  that 
they  might  be  regarded  as  accidental  The  culture- 
tubes  inoculated  from  the  operation  case-  have  also  very 
frequently  had  colonies  of  the  albus  and  at  time-  the 
aureus.  Where  there  have  been  only  a  moderate  number 
of  the  albus  colonies  or  a  few  of  the  aureus  the  operation 
has  been  carried  out  without  any  serious  consequenc 
Many  observers  have  very  frequently  found  staphylococci, 
especially  the  albus,  in  the  normal  conjunctival  sac. 
Repeated  attempts  t<>  produce  conjunctivitis  by  rubbing 
cultures  of  the  Staphylococcus  aureus  into  the  human  con- 
junctiva    have    failed.       Romer   (20)    succeeded   when   he 

mixed  sand  or  dust    with   the  cultures  and  thus  injured   the 

surface  epithelium,    Meijere  (21)  when  he  closed  the  tear 
passages    and    sutured    the    lids    together.       Morax    and 


3<  I  DISEASES    OF    Til  E    CONJUNCT^  A. 

Elmassian  (22)  produced  severe  irritation  of  the  con- 
junctiva by  repeated  dropping  of  the  toxin  of  the  aureus 
upon  it,  and  Randolph  (23)  confirmed  this  by  injecting 
the  toxin  subconjunctivally.  We  must  therefore  acknow- 
ledge that  the  Staphylococcus  aureus  or  tho  albus  may 
produce  conjunctivitis  under  certain  favourable  conditions. 

In  four  cases  of  muco-purulent  conjunctivitis  there 
were  found  pseudo-gonococci  lying  among  the  pus-cells 
in  film  preparations,  and  staphylococci  in  the  culture- 
tubes.  The  virulence  of  these  cultures  was  not  tested 
by  experiment.  A  fifth  case  followed  an  injury  with  a 
chip  of  whinstone.  There  was  no  apparent  traumatism. 
Staphylococci  were  numerous  in  films  and  on  the  culture. 
A  sixth  case  was  a  girl,  aet.  9  years,  with  similar  sym- 
ptoms and  bacteriological  result.  She  had  erysipelas  of 
the  face  and  head  five  weeks  previously.  These  cases,  I 
believe,  were  due  to  the  staphylococcus  and  have  been 
placed  in  the  first  column. 

In  seven  cases  of  blepharitis  marginalis  or  eczema 
tarsi,  accompanied  by  more  or  less  severe  conjunctivitis, 
there  were  found  five  times  the  Staphylococcus  dibits  and 
aureus;  and  twice  Streptococci,  Staphylococcus  alines  and 
aureus,  and  several  unnamed  bacilli,  these  results  being 
confirmed  by  culture.  These  have  been  entered  under 
the  Blepharitis  column. 

Membranous  Conjunctivitis. 

I  have  Been  only  two  cases  of  membranous  conjunc- 
tivitis, although  in  a  number  of  the  ophthalmia  neona- 
torums,  and  occasionally  in  acute  conjunctivitis,  small 
shreda  of  membrane  have  been  seen.  These  were  not 
adherenl  and  did  not  cover  the  whole  conjunctiva,  and  do 
special  at  tent  ion  was  paid  to  them. 

Case  II. — This  was  a  child,  set.  ;5  years,  who  came 
to  the  clinic  on  March  22nd,  L904.  She  had  been 
admitted  on  account  of  measles  to  one  oi  the  City  fever 
hospitals    four    weeks    prior   to    the    visit    to    the    eye    in- 
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firniary,  and  had  been  discharged  three  weeks  later.  The 
eyes  had  been  inflamed  before  leaving  the  fever  hospital. 
Km  bad  since  become  much  worse.  In  the  righl  there 
was  a  firmly  adherent  grey  membrane  over  the  conjunc- 
tiva of  the  lower  and  the  upper  lids,  h  did  n«»t  extend 
on  i"  Hi*1  ocular  conjunctiva.  There  was  very  little  free 
discharge.  Tin1  cornea  was  hazy  in  its  lower  part,  but 
there  was  no  breach  of  surface.  The  child  appeared  to 
be  seriously  ill,  and  was  thin  and  pale.  Opon  a  bacterio- 
logical examination  there  were  no  organisms  seen  in  films, 
but  on  serum-agar  a  thick  growth  of  the  Staphylococcus 
aureus  occurred.  The  patient  did  not  return  to  hospital. 
It  has  been  denied  by  some  that  membranous  conjunc- 
tivitis can  be  caused  by  organisms  other  than  the  Bacillus 
diphtherias.  Certain  authors  have  round  in  cases  of  mem- 
branous conjunctivitis  virulent  staphylococci.  Bietti  _  I 
reported  three  cases  in  which  the  Staphylococcus  pyogenes 

aureus    was    the  Cause,    where    The    growths    were    rich     and 

free  from  other  organisms.  Moras  and  Petit  (•*>)  reported 
a  similar  case  due  to  the  Staphylococcus  pyogenes  albus 
in  a  virulent  form.  Jessop  (25)  also  reported  several 
cases.  Stephenson  (26)  thinks  that  the  Klebs-Loffier 
bacillus  is  present  in  these  cases,  but  owing  to  the  small 
number  they  have  been  overlooked.  This  opinion  can 
hardly  be  supported  in  the  face  of  the  above  cases  and 
the  work  of  Randolph  (23)  on  the  toxins  of  the  various 
organisms.  We  may,  therefore,  conclude  that  this  case 
was  probably  due  to  the  Staphylococcus  pyogenes  aureus. 

Phlyi  tim  i  \i;    Ol'll  I  II  A  I.  MIA. 

The  sixteen  cases  of  this  affection  all  had  in  the  culture- 
tubes  prepared  from  them  colonies  <.t'  the  Staphylococcus 
aureus,  or  albus  and  the  Bacillus  xerosis  (so-called),  but 
the  most  careful  examination  of  coverglass  films,  prepared 
by  several  sweeps  of  thin  platinum  wire  along  the  lower 
fornix,  tailed  to  show  any  bacteria.  There  l-  ;i  consider- 
able  consensus    of    opinion    that    this    is    ;in    endogenous 
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affection,  and  that  staphylococci  found  in  the  conjunc- 
tival sac  have  no  etiological  relationship.  Leber  (27) 
obtained  infiltration  followed  by  loss  of  substance  at  the 
spot  where  he  injected  sterilised  tubercle  bacilli  into 
the  cornea.  Bruns  ('2$)  in  a  recent  paper  describes 
nodules  which  appeared  suddenly  at  the  limbus,  at  the 
muscular  insertions,  and  at  the  fornix,  afte*r  the  injection 
of  sterilised  tubercle  bacilli  into  the  external  carotid 
artery  in  rabbits.  His  paper  is  very  suggestive,  and 
although  it  does  not  prove  the  endogenous  origin,  it  never- 
theless is  very  strong  presumptive  evidence. 

Streptococcus  Pyogenes. 

This  coccus  was  found  in  three  cases,  once  together 
with  Neisser's  diplococcus  in  a  case  of  ophthalmia  neona- 
torum, in  which  there  was  a  rather  extensive  shallow  ulcer 
of  the  cornea.  The  other  two  patients  had  old-standing 
blepharitis  marginalis.  The  bacteriological  examination 
discovered  large  numbers  of  organisms — staphylococci, 
streptococci,  air  bacilli,  and  several  indefinite  bacilli  and 
diplobacilli.  There  had  been  evidently  considerable  con- 
tamination of  the  conjunctival  sac,  and  neither  of  the 
patients  had  a  clean  appearance.  One  of  the  above  had 
eczema  of  the  lids,  and  the  pus  infection  had  probably 
arisen  from  it. 

Bacillus  of  Xerosis    (so-called). 

Tin-  organism,  as  already  mentioned,  has  been  found 
in  the  culture-tubes  from  nearly  all  cases.  It  has  been 
proved    fco    bo  innocuous  for    the    conjunctiva.       1    have  not 

any  experiments  to  relate  concerning  the  question  whether 
it  i-  a  psuedo-diphtheria  or  an  aviruleni  diphtheria  organ- 
ism. I  have  never  Been  Neisser's  staining  reaction  within 
the  eighteen  hours.  Prom  agar  cultures  there  were  only 
a  few  granules  stained  even  on  the  second  or  third  day. 
This  germ  has  also  been  found  in  a  *\  ery  large  number  of  the 
agar  tubes  inoculated  before  operation.  In  these  instances 
there    are    aa    b    rule   only  a   lew  colonies,  from  three  to 
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fifteen  or  bo.  They  form  on  the  agar  minute  colonies,  and 
resemble    thus    streptococcus    and     pnenmococcns.      On 

Berum-agar  and   b] L-agar    they  are    larger,    and    may 

reach  the  Bize  of  two  to  three  millimetn  The  organism 
appears  in  different  forms,  bul  Pig.  6  represents  i1  as  b 
club-shaped  organism  with  granular  Btaining.  Tin's  form 
mosl  closely  resembles  the  Bacillus  diphtherias.  I  have 
Been  the  form  described  as  Bacillus  septatus.  The  name 
is  unfortunate,  as  it  is  now  certain  thai  the  organism  has 
in  -thing  to  do  with  xerosis  of  the  conjunctiva.  The 
French  title  of  Bacille  massue  is  much  more  appropriate, 
as  nearly  all  forms  at  some  stage  show  the  club-shaped 
appearance;  more  commonly  it  is  the  case  with  bacilli  taken 
from  cultures,  than  in  those  found  in  films.  Pseudo- 
diphtheria  bacillus  is  not  satisfactory,  as  another  organism 
is  already  known  by  this  name.  It  is  perfectly  distinct 
from  Hofmann's  pseudo-diphtheria  bacillus,  and  conse- 
quently his  name  should  not  be  applied  to  it. 

Conclusions. 

As  regards  the  possibility  of  a  diagnosis  based  on  the 
bacteriology  of  conjunctivitis,  we  must  still  acknowledge 
the  truth  of  the  remarks  of  Morax  and  Petit  (3).  They 
point  out  that  the  bacillus  of  Weeks,  the  diplobacilln>  and 
the  gonococcus  have  never  been  found  on  a  normal  con- 
junctiva j  that  the  pneumococcus  and  the  Klebs-LomVr 
bacillus  have  occasionally,  whilst  the  streptococcus  and 
the  staphylococcus  have  as  a  rule  been  found  <>n  the 
normal  conjunctiva.  Consequently  the  mere  finding  <>i 
tlu-se  latter  four  organisms  does  not  suffice  for  the  dia- 
gnosis that  a  given  case  is  due  to  them.  On  the  other 
band,  the  presence  of  the  bacillus  of  Weeks,  the  diplo- 
bacillus,  or  the  diplococcus  of  Neisser  at  once  indicates 
that  the  case  is  related  to  these  bacteria.  It  is  necessary 
to  take  into  account  the  number  of  the  microbes,  their 
arrangement,  and  the  conditions  prevailing  at  the  onset 
oi  the  symptoms  when  we  find  any  of  the  other  bacteria, 
ami  in  cases  of  doubt  to  test  the  virulence  of  the  organisms. 

v«»i..  xw.  ;; 
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We  are  not  yet  able  to  make  an  etiological  classification 
of  conjunctivitis  since  there  is  no  distinct  type  associated 
with  each  organism.  It  is  quite  the  reverse  :  a  given  or- 
ganism may  produce  milder  or  severer  symptoms  in 
different  cases.  This  is  most  easily  proved  by  referring 
to  the  epidemics  of  the  Weeks  conjunctivitis,  where  even 
in  the  same  family  some  may  have  a  very  sharp  attack, 
while  others  exhibit  only  a  slight  reaction.  The  same  has 
occurred  in  the  experimentally  produced  disease,  as  severe 
cases  have  followed  the  use  of  a  culture  from  a  mild  case. 
In  stating  these  facts,  we  are  only  repeating  what  is  true 
of  almost  all  bacterial  diseases.  Nevertheless,  certain 
definite  results  may  be  mentioned. 

A  bacterial  origin  was  discovered  in  204  of  the  236 
cases  of  acute  muco-purulent  conjunctivitis,  being  86*4 
per  cent.,  and,  as  mentioned  at  the  commencement  of  the 
paper,  a  second  examination  would  probably  have  led  to 
a  higher  percentage  of  definite  results. 

Of  the  236  cases,  177,  or  75  per  cent.,  were  due  to 
the  Koch- Weeks  bacillus;  9,  or  4  per  cent.,  to  the  Morax- 
Axenfeld  diplobacillus ;  6  to  the  pneumococcus,  3  to 
the  combined  action  of  the  Morax  and  the  pneumo- 
coccus organisms,  2  to  the  gonococcus,  6  to  the  Staphy- 
lococcus jiyogenes,  and  1  to  the  gonococcus  in  conjunction 
with  the  Koch-Weeks  bacillus.  It  is  not  possible  to  draw 
conclusions  as  to  the  relative  frequency  of  the  different 
bacteria,  because  these  figures  do  not  represent  all  the 
cases  of  conjunctivitis  which  occurred  at  the  clinic.  This 
is  particularly  true  of  the  next  form  to  be  discussed. 
Still,  we  may  say  that  the  great  bulk  of  the  cases  of  acute 
muco-purulent  conjunctivitis  were  due  to  the  Weeks 
bacillus.  Had  all  cases  with  the  typical  bloodshot  eyes 
of  recent  origin,  and  with  a  history  of  infection  or 
of  on.-  .-ye  following  the  other,  been  classed  together 
we    should    bave  had    ;i    considerably   higher  percentage 

;,^     dm/     to     the     Weeks    bacillus    than    t  lit*    75    per    cent. 

mentioned. 

renty-four   per  cent.   <>f   the   cases   classed   as   sub- 
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acute  conjunctivitis  were  due  to  the  Morax-Axenfeld 
diplobacillus,  while  I"  per  cent,  were  to  be  referred  to 
the  Weeks  bacillus.  It  was  this  Form  which  Buffered 
mosl  Prom  the  absence  of  a  second  examination  al  the 
firsl  vdsit.  There  were  L6  per  cent,  of  indefinite  or 
negative  results.  The  discharge  in  this  form  is  very 
Blight,  and  the  patient  mighl  have  brushed  away  any 
that  was  available  just  before  the  examination.  Coi 
quently,  we  may  say  that  in  these  two  forms  the  diagnosis 
of  the  one  or  the  other  organism  respectively  would  have 
been  correct  in  three  fourths  of  the  cases. 

A  liacteriological  examination  can  alone  give  the 
correct  diagnosis  in  cases  of  purulent  and  membranous 
conjunctivitis  j  clinically,  it  is  impossible  to  discover  their 
etiology,  unless  in  certain  very  severe  and  marked  cases. 
A  negative  result  with  the  bacteriological  examination  may 
be  useful  in  some  phlyctenular  and  refractive  cases. 

The  following  recent  case  also  showed  the  advantage 
of  a  bacteriological  examination. 

Cask  12. — I  was  asked  to  see  a  boy,  J.  B — ,  »t.  11 
years,  on  September  14th,  1904,  with  inflammation  <>t 
the  right  eye.  His  left  eye  was  removed  three  years  ago 
by  another  surgeon  after  a  severe  penetrating  injury  From 
a  piece  of  glass.  The  parents  were  alarmed,  having  been 
warned  about  sympathetic  ophthalmia.  There  was  con- 
siderable ocular  injection.  No  (edema  of  the  conjunctiva 
or  lids;  a  very  little  mucus  lav  in  the  lower  fornix.  There 
was  a  history  of  infection  from  another  boy  at  school. 
Numerous  Weeks'  bacilli  were  found  on  films  prepared 
from  the  mucus.  The  following  day  three  small 
phlyctenular  ulcers  were  found  on  the  corneal  margin. 
There  was  no  discoloration  <>t"  the  iris,  and  the  pupil  was 
perfectly  active.  Under  treatment  the  eye  rapidly 
became  better,  and  the  diagnosis  was  further  clinched 
by  his  sister  becoming  affected  a  week  later. 

Such  a  case  proves  the  advantage  of  a  bacteriological 
imnation.        1    have    also    -ecu    a    9  I   sympathetic 


DISEASES    "l     THE    CONJUNCTIVA. 

ophthalmia  in  its  early  stage  very  closely  resemble  con- 
junctivitis. The  complete  failure  to  find  any  virulent 
organisms  aided  the  diagnosis. 

There  is  no  doubt  now  that  a  large  number  of  the 
cases  of  catarrhal  conjunctivitis  have  a  microbic  origin. 
The  definite  recognition  of  this  fact  is  of  importance  for 
prognosis  and  treatment — for  prognosis  since  we  can 
much  more  truly  give  the  probable  duration  of  the 
affection,  of  its  liability  to  lesions  of  the  cornea,  and  how 
seriously  it  may  affect  the  cornea  ;  for  treatment,  since 
we  know  the  severity  of  the  measures  that  must  be  put 
forth,  both  as  to  prevention  of  extension  to  others,  and  as 
to  cure  of  the  patient.  To  be  more  particular,  cases  of 
Weeks'  conjunctivitis,  of  diplobacillary  conjunctivitis,  of 
diphtheritic  and  of  gonorrhceal  ophthalmia  must  all  be 
warned  of  the  danger  of  affecting  others.  In  the  last 
mentioned,  measures  must  be  taken  to  protect  the  fellow- 
eye.  Children  suffering  from  conjunctivitis  due  to  the 
Koch-Weeks  bacillus  or  to  the  Morax-Axenfeld  diplo- 
bacillus  ought  not  to  be  allowed  to  attend  school  until 
the  discharge  has  ceased  or  the  organisms  have  dis- 
appeared from  the  discharge.  Children  suffering  from 
the  other  two  diseases  will  be  too  seriously  ill  to  think  of 
attending  school.  We  must  remember  that  Weeks'  con- 
junctivitis tends  to  cure,  while  diplobacillary  conjunctivitis 
shows  no  such  tendency.  In  this  latter  case  we  ought  to 
remember  the  special  efficacy  of  the  old  favourite  zinc 
Bulphate. 

In  conclusion,  I  trust  it  may  be  of  some  use  putting 
these  cases  and  the  tabular  results  drawn  from  them  upon 
record.  It  is  due  to  the  courtesy  of  Professor  Muir, 
ot  Glasgow  University,  that  I  have  been  permitted  to 
work  in  the  Bacteriological  Laboratory  of  the  University, 
and  I  have  to  confess  my  thanks  to  him  for  the  kindly 
interest  he  bas  shown  in  my  work.  I  have  also  to  thanfe 
Dr.  John  11.  Teacher,  assistant  to  Professor  Muir,  for  the 
age  of  bis  photomicrographic  apparatus. 

The  Lantern  slides  of  the  bacteria  were  prepared  by  me 
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bo  illustrate  a  coarse  of  lectures  on  conjunctivitis  delivered 
by  \h-.  Fergus  in  the  winter  1903    L904, 
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{October  20th,  1904.) 

Dr.  Cecil  Shaw  (Belfast)  asked  whether  Dr.  Pollock 
had  found  the  Bacilli's  coli  communis  in  any  of  his  cases. 
He  (Mr.  Shaw)  had  found  it  in  one  case,  that  of  a  baby. 
The  nurse  had  conjunctivitis  first,  bul  got  better  of  it,  and 
it  was  communicated  to  the  baby.  After  it  had  been  pre- 
senl  six  or  eight  weeks  the  medical  attendanl  asked  him 
to  see  the  case,  and  it  was  Beveral  weeks  before  w  was 
cured,  having    been    mosi    obstinate.      On    examining  the 

sretion  he  found  the  Bacillus  coli  communis,  a  Ead 
which  was  confirmed  by  Professor  Lorrain  Smith,  of 
Queen's  College,  Belfast . 

Mr.  Bishop  II.m.'.man  asked  Dr.  Pollock  if  he  hud  made 
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any  attempt  bo  determine  the  pathogenicity  of  the  diph- 
therial organisms  he  had  found.  Il«-  (Mr,  Barman)  asked 
the  question  because  he  had  noticed  in  his  own  work  thai 
the  morphological  features  generally  recognised  bj 
bacteriologists  bo  indicate  the  probability  of  virulence  of 
anj  given  organism  were  aol  always  to  be  relied  upon. 
At  Moorfields  he  had  made  cultures  on  the  same  day 
from  two  cases  of  "  membranous  conjunctivitis  "  in  anoph- 
bhalmic  sockets.  Prom  each  of  these  a  diphtherial  organ- 
ism was  obtained;  l)iit  that  organism  which  showed  a  mosl 
complete  agreement  with  tlie  morphological  features  of  a 
virulent  variety  did  not  incommode  the  guinea-pig  into 
which  it  was  injected,  and  thai  organism  which  looked 
Less  like  a  virulent  form  slew  its  pigs  with  great  expedi- 
tion and  in  characteristic  fashion.  He  also  thought  thai 
B.  coli  was  not  enough  recognised  in  eve  conditions. 
A.mongs1  other  cases  he  had  obtained  the  organism  in  one 
of  ophthalmia  of  the  new-born  which  ended  up  with  a 
lacrymal  abscess  full  of  foul-smelling  pus ;  the  organism 
therein  proved  to  be  one  of  the  coli  group,  producing  a 
most  evil  odour.  He  thought  the  organism  might  gain 
access  to  the  eye  from  soiling  of  the  fingers,  for  he  had 
obtained  it  from  healthy  eyes  when  the  liability  to  con- 
tamination by  road  dust  was  completely  eliminated  by 
long-continued  and  heavy  rains  ;  and  in  this  examination 
lie  obtained  more  of  these  and  allied  organisms  in  children 
of  dirty  habit  than  in  those  of  good  circumstance-.  On  a 
point  of  technique,  Mr.  Barman  said  he  had  found  the 
besl  way  to  make  blood-media  cultures  of  conjunctival 
discharges  was  to  prick  one  of  the  dilated  conjunctival 
vessels,  to  mix  the  oozing  blood  with  the  Becretion  in  situ, 
and  convey  the  mixture  in  any  desired  quantity  thence  to 
the  solid  medium.  The  method  was  very  rapid,  and  one 
was  sure  of  getting  no  adventitious  organisms  into  01 
culture. 

Mr.  Pollock,  in  reply,  said  he  had  found  the  Bacillus 
coli  ("in  in  tan's  iu  one  case  in  an  ulcer  with  hypopyon,  but 
'•■I   in  any  case   of  conjunctivitis.      But   he   had    not    been 
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able  to  examine  every  case  bacteriologically  which  came 
into  the  clinic  owing  to  pressure  of  work.  With  regard 
to  the  toxicity  of  the  diphtheria  bacillus,  he  had  not  seen 
a  case  of  true  diphtheria  of  the  conjunctiva,  so  he  could 
not  answer  that  question.  It  was  not  present  in  his  case 
of  membranous  conjunctivitis.  Several  cultures  were 
taken,  and  the  bacillus  had  every  chance  of  growing  if  it 
had  been  present.  With  regard  to  the  Bacillus  coli  com- 
munis in  infants,  certainly  he  had  seen  a  good  many 
cases  of  Ophthalmia  neonatorum,  but  not  one  in  which 
there  was  the  Bacillus  coli  communis.  He  would  try 
Mr.  Bishop  Harman's  suggestion  about  obtaining  blood 
from  the  conjunctiva  of  the  patient,  but  this  method 
would  not  suit  laboratory  sub-cultures. 


'2.  Malignant  disease  of  conjunctiva. 
By  Feeeland  Fergus,  M.D. 

Case  of  A.  B — ,  aet.  9  years. 

The  case  which  I  wish  to  record  seems  to  me  to  be  of 
special  interest,  both  on  account  of  its  essential  rarity  and 
of  its  extraordinary  malignancy. 

The  patient,  a  girl,  get.  9  years,  was  sent  to  my 
clinic  by  Dr.  Hill,  of  Carlisle,  and  was  admitted  on 
November  24th,  1903.  On  examining  her,  I  found  that 
the  conjunctiva  of  the  right  eye  presented  an  appearance 
the  like  of  which  I  had  never  seen  before.  The  bulbar 
conjunctiva  was  covered,  especially  at  its  lower  and  inner 
aspects,  with  sprouting  vegetations  not  at  all  unlike  those 
which  are  seen  in  some  cases  of  severe  spring  catarrh. 
They  were  soft  to  the  touch,  pale  in  colour,  and  were 
covered  by  a  frothy  mucous  discharge.  At  no  part  was 
the  limbua  corneas  involved,  nor  was  the  palpebral  con- 
junctiva. The  history  which  I  got  was  that  the  condition 
began  about  six  months  before  fche  patient  was  sent  to  me. 

At    this    stage    I    inclined    to   tl pinion   that   I    was 

dealing  with  one  of  the  rarer  Eorms  of  conjunctivitis,  and 


MALIGN  \\T    UJSJ  \-i:    OJ     i  ONJ1  N<  nv  \. 


II 


the  water-colour  sketch,  carefully  executed  by  Mr.  -I •  *li n 
Henderson,  shows  that  there  was  some  ground  for  Buch 
;i  \if\v.  A  difficulty  at  once  arose,  however,  when  an 
attempt  was  made  to  classify  it  along  with  any  well- 
defined  Form  of  conjunct  ivil  is. 

The  freedom  of  the  limbus  from  any  complication  almost 

Pig.  i. 


certainly  precluded  the  idea  of  spring  catarrh,  while  on 
the  other  hand  the  appearances  did  not  ;it  all  correspond 
with  the  classical  descriptions  of  Parinaud's  disease. 

The  patient  was  kept  under  observation  for  about  a 
month,  undergoing  various  forms  of  local  treatment,  which 
were  of  no  avail.  Towards  the  end  of  December  on  the 
28rd)  a  large  portion  of  the  diseased  tissue  was  carefully 
excised.      The  malady  did  not  seem  at  that  timeto  extend 
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back    into  the  orbit;  then'  was  no  exophthalmos,  and  the 

vision  was  §  of  Snellen's  scale.  A  portion  of  the  tissue 
removed  was  sent  to  a  pathologist,  whose  report  was  in- 
definite and  did  not  in  the  least  clear  up  the  diagnosis. 
The  case  was  evidently  one  of  unusual  difficulty. 

On  January  13th,  1904,  the  remainder  of  the  growth 
was  removed,  and  a  month  afterwards  the  patient  went 
heme.  There  was  still  fair  vision  in  the  eye  and  there 
was  no  sign  of  extension  into  the  orbit. 

On  March  8th,  1904,  the  patient  returned  to  the  eye 
infirmary,  and  the  following  is  an  epitome  of  the  notes 
made  of  her  case  by  the  House  Surgeon. 

The  tumour  has  recurred.  It  presents  to  the  inner  side 
of  the  eyeball  and  appears  to  affect  the  bulbar  and 
palpebral  conjunctiva.  The  movements  of  the  ball,  which 
is  displaced  outwards,  are  limited,  and  the  mass  which 
projects  forwards  separates  the  lids  somewhat.  It  is  pale, 
soft,  and  cedematous,  and  the  surface  is  irregular.  The 
patient  is  free  from  pain  and  there  are  no  enlarged  glands. 
Vision  =  ^-(j. 

At  this  period  I  was  seized  with  influenza,  and  the 
care  of  the  patient  passed  into  the  hands  of  my  colleague, 
Dr.  Lewis  McMillan.  Just  before  leaving  duty  I  removed 
two  portions  of  the  tumour;  one  of  these  I  sent  to  Mr. 
Devereux  Marshall,  who  kindly  examined  it  and  sent  me 
an    extremely    interesting   report.      He,    perhaps,  will   be 

>d  enough  to  favour  the  Society  with  an  account  of  his 
observations.  The  other  portion  was  sent  to  Professor 
Muir,  of  the  Pathological  Department  of  the  University  of 
Glasgow. 

The  following  is  Professor  M  air's  report  : 

I'  vi  EIOLOGICAL    I  DEPARTMENT, 

Western   I  mi  km  aim  . 

March  1  (>///,  L904. 
•'The  tumour  consists  ol    masses  of  cellular  connective 
tissue  which  are  pushing  up   the   conjunctival    epithelium 
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in  ;i  papillomatous  manner,  the  epithelium  being  at  pla< 
thinned,  especially  over  the  depressions,  and  ;it  others 
Bomewhal  thickened,  tn  the  central  parts  oi  the  mas 
are  fairly  numerous  and  thin-walled  vessels,  many  oi 
which  are  surrounded  by  a  fibrous  or  somewhat  myxoma- 
tous tissue.  The  peripheral  parte  .  under  the  epithe- 
lium) are  almost  entirely  cellular,  the  cells  being  Bpindle- 
shaped  or  somewhat  irregular  in  form;  amongst  them  are 
thin-walled  vessels  and  a  delicate  fibrillar  Bubstance. 
While  in  general  plan  of  structure  the  growth  corresponds 
rather  with  a  simple  papillomatous  tumour,  yel  it  is 
difficult  to  reconcile  the  highly  cellular  character  with 
this  view  of  the  condition,  and  1  very  much  Eear  thai  it 
will  prove  to  be  really  of  sarcomatous  nature." 

Both  reports  with  which  1  was  favoured  agreed  as  to 
the  malignancy  of  the  growth,  and  indeed  by  this  time 
the  clinical  history  as  well  as  the  naked-eye  appearances 
could  leave  no  reasonable  doubt  as  to  the  correctness  of 
that  opinion.  \)v.  McMillan,  therefore,  on  March  21st, 
dissected  out  the  entire  contents  of  the  orbit.  A  thoroughly 
clean  sweep  was  made  of  the  whole  thing,  and  the 
patient  returned  to  Carlisle  on  April  14th.  She  came 
back  to  the  infirmary  on  May  23rd,  and  it  was  then  found 
that  the  orbital  cavity  was  filled  with  tumour  mass  and 
that  the  preauricular  gland  had  become  involved.  It  \\;i- 
also  observed  that  at  times  the  patient  was  drowsy,  and 
;i-  1  had  reason  to  believe  that  there  was  ;in  extension  of 
the  growth  into  the  cranial  cavity,  1  determined  to  let 
matters  alone.  The  patient  therefore  returned  to  Carlisle 
and   was  under   Dr.  Hill's  care  until   her  death,  in   October. 

Dr.  Sedgwick,  of  Carlisle,  made  an  autopsy  and  sent 
certain  portions  of  tissue  to  me.  These  were  examined 
bj  Dr.  Inglis  Pollock.  [Lantern  slides  made  from  his 
preparations  were  exhibited.] 

1  think  the  only  diagnosis  possible  is  that  oi  leuco- 
Barcoma,  and  the  starting-point  of  the  malady  would  Beem 
t"  have  been  the  ocular  conjunctiva. 

The  following  is  Dr.  Sedgwick's  report  ; 
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Notes  on  Autopsy,  Octobeb  14th,  1904. 

Body  of  girl,  a3t.  12  years.  Rigor  mortis  present  in 
gs  only.  No  post-mortem  discoloration.  Attached  to 
the  right  side  of  the  head  is  an  enormous  tumour,  larger 
in  extent  than  the  head.  The  tumour  apparently  arises 
from  the  right  orbit  and  the  preauricular  region.  Viewed 
anteriorly,  it  has  two  "  lobes/'  the  upper  of  which  is  about 
five  inches  above  the  orbit,  presenting  an  ulcerated  surface. 
The  lower  lobe  extends  outwards  two  inches  beyond  the 
point  of  the  right  shoulder,  and  its  extremity  is  also 
ulcerated.  The  body  of  the  tumour  is  smooth,  soft, 
rounded,  and  pale,  and  presents  no  veins  on  its  surface. 
Viewed  laterally,  the  tumour  has  apparently  three  lobes, 
there  being  a  posterior  lobe,  very  smooth,  soft,  and  semi- 
translucent. 

This  tumour  tore  open  during  manipulation  and  revealed 
;i  jelly-like  interior. 

There  were  no  glands  to  be  felt  anywhere  in  the   body. 

Chest. — No  glands  felt  in  the  mediastina. 

Plen  ra . — Normal . 

Lungs. — Both  lungs  showed  marked  basal  oedema.  No 
traces  of  secondary  deposit. 

Heart  and  pericardium. — Normal. 

Abdomen. — No  fluid  in  the  peritoneal  cavity.  No 
glands  felt. 

hirer. — Normal.       No  trace  of  secondary  deposit. 

Spleen. — Normal. 

K'nl  a  rift. — Normal. 

/'<  Ivic  organs. — Normal. 

After  removal  of  the  Bkull-cap  the  tumour  was  found  to 

have  involved  the  whole  of  the  right  anterior  Fossa,  the 
bone  of  which  w&S  practically  absorbed,  there  being  ;i 
little  thin  egg-shell  bone  to  the  outer  and  posterior 
quadrant  of  the  Fossa.  There  were  two  large  outgrowths 
of  tumour,  one  of  which  lay  above  and  posterior  to  fche 
rej-lit  supra-orbital  fissure,  and  the  second  towards  fche 
middle    line,    apparently    finding    its    way    through     fche 
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cribriform   plate  and   pushing  the   Ealx  cerebri   nearly  an 
inch  i"  i  be  left  of  the  middle  line. 

[n  the  middle  fossa  on  the  righl  Bide  was  a  continuation 
of  the  same  growth,  extending  an  inch  outward  and  to  the 
right  ;  the  whole  of  the  lesser  right  wing  of  the  Bphenoid 
together  with  the  Bella  turcica  were  in  process  of  absorp- 
tion by  the  growth,  the  Bella  turcica  being  replaced  by  a 
Boft  pulpy  and  gritty  mass.  The  meninges  of  the  base  of 
the  brain  were  not  apparently  involved,  and  the  brain 
itself  showed  no  deposit  either  by  extension  or  metastasis. 
There  was  softening  of  the  inferior  frontal  lobes,  and  the 
olfactory  bulbs  were  soft  and  flattened.  The  optic  chiasms 
was  much  softened  and  flattened  from  above  downwards. 

The  ventricles  of  the  brain  were  distended.  The  tumour 
also  #  involved  the  right  palatal  bone,  bulging  into  the 
mouth,  while  the  right  posterior  naso-pharynx  was  com- 
pletely plugged  by  growth. 

The  cephalic  tumour  was  observed  clinically  t<>  arise 
from  a  preauricular  gland  or  glands,  and  the  orbital 
cavity  (the  eye  having  been  removed)  ;  notwithstanding 
the  phenomenally  rapid  growth  of  the  tumour,  and  the 
involvement  of  big  venous  sinuses  (e.  <j.,  the  cavernous 
sinus),  the  rest  of  the  body  remained  free  from  metastasis, 
there  being  no  cervical  gland  enlargement. 

[January  26th,  1 9(  >V 

Mr.  C.  D.  Marshall  said  he  considered  there  was  ver\ 
little  for  him  to  add.  The  excellent  photographs,  which  he 
had  only  just  seen,  showed  very  well  the  characteristics  of 
the  growth.  The  description  given  by  \)\\  Muir  represented 
precisely  what  he  (Mr.  Marshall)  saw.  Mr.  Parsons  had 
m<«re  to  do  with  the  examination  of  the  specimen  than 
he  had  himself. 

Mr.    PARSONS  said  he  examined  the  specimen-  and  found 
them     rather     obscure     and     very     difficult      t"     diagm 
Personally,  his  opinion  was  net  that  it  was  n  Lympho-sar- 
coma,  because  the  cases  of  Lympho-sarcoma   in   the  orbit 
and  lids  which  had  been  described  had  been  for  the  most 
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part  of  a  different  type  to  the  present  one.  He  did  not 
know  of  the  record  of  any  case  which  had  been  exactly 
like  the  present  one.  He  thought  the  most  probable  ex- 
planation was  that  there  had  been  a  congenital  deposit,  a, 
i  law  us,  or  mole,  which  had  become  malignant,  and  he  still 
thought  that  to  be  the  more  probable  explanation.  The 
very  close  association  of  the  cells  in  the  original  pieces  of 
conjunctiva  with  epithelium  was  strongly  in  favour  of  that 
view.  It  was  well  known  that  these  growths  not  infre- 
quently became  malignant,  giving  rise  to  tumours  which 
were  differently  named  according  to  the  ideas  as  to  the 
nature  of  the  nasvus  cells.  Some  regarded  them  as  epi- 
thelial, causing  carcinomatous  growths,  while  others 
regarded  them  as  endothelial  or  mesoblastic,  the  growths 
being  sarcomata.  In  any  case  the  secondary  growth 
resembled  sarcoma  rather  than  carcinoma.  But  the  dis- 
tribution of  the  lymphatic  glands  involved  was  in  favour 
of  the  carcinomatous  view.  In  the  histories  of  lympho- 
ma reomata,  which  included  the  very  vague  group  of  lympho- 
ma rcoma  in  other  parts  of  the  body,  a  great  number  of 
glands  were  often  involved.  The  fact  that  only  the 
glands  in  immediate  relation  to  the  orbit  were  involved  in 
this  case  was  more  in  favour  of  the  view  he  had  expressed. 


3.    Argyrosis  of    the  conjunctiva,    occurring    in    a    /ronton 
working  with  fulminate  of  silver. 

By  Bdgab  Chattekton. 

MlS8  C.  M — ,  8Bt.  38  years,  attended  Moorfields  en 
February  L4th,  1. 905,  under  the  care  of  Mr.  Percy 
F  lemming.      Six-  complained  of  bad  sight. 

At  the  inner  canthua  of  each  eye  there  is  a  dark  grey 
coloration  involving  the  plica,  caruncle,  and  the  inner- 
-t  extremity  of  the  lower  palpebral  conjunctiva.      A.a 
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Ear  as  she  is  aware  this  has  always  been  the  condition  of 
the  eyes.  She  has  never  had  any  eye  inflammation,  nor 
have  the  lids  ever  been  painted.  Her  occupation  cone 
in  putting  fulminate  of  silver  into  toy  crackers.  She 
<!<>•■>  this  with  the  point  of  a  quill  pen.  She  bas  been 
engaged  in  this  work  .-ill  her  life. 

Pour  other  women,  working  at  the  same  thing  with  the 
patient  for  many  years,  are  not  in  any  way  affected  by  it. 

(Card  specimen.     March  9th,  1905. 

Mr.  Gr.  \V.  Roll  sanl    he   had   seen  ;i  case  of  staining 
with  protargolj  of  which  5  per  cent,  drops  were  used  twice 

a  day.      They  were  continued  over  some  months.      It  was 
important  as  protargol  was  in  common  use  at  the  present 

time. 
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1.    Unusual  conditio)!  of  a  corneal  cicatrix.* 

By  R.  W.  Dovxe  and  Sydney  Stephenson. 

Arthur  L — ,  aet.  12  years. 

History. — For  about  twelve  months  the  eyes  have  been 
subject  to  periodical  attacks  of  inflammation. 

Present  condition.— K.  V.  -6%~3  °  A-      L-  V-   e^o-3'0 
ii 

24' 

R.  E. — Cornea  more  or  less  nebulous,  with  some  cal- 
careous particles  and  streaks  at  the  junction  of  the  lower 
and  middle  third  of  the  cornea. 

L.  E. — Slight  more  or  less  generalised  opacity  of  the 
cornea.  The  main  opacity,  however,  forms  a  tongue-like 
process  extending  across  the  cornea  obliquely  for  about 
two  thirds  of  its  extent,  and  occupying  somewhat  the 
>;tme  position  as  a  transverse  calcareous  film.  This  opacity 
contains  no  vessels,  fine  or  otherwise.  Upon  magnifying 
the  nebula,  it  is  seen  to  contain,  more  especially  in  its 
nasal  part,  numerous  small,  round,  oval,  or  irregular 
areas,  of  coal-black  hue.  Towards  the  tip  of  the  process 
are  a  few  grey  points.  The  first-named  areas,  although 
they  usually  resemble  bits  of  coal,  can  be  seen  to  be  of  a 
greenish  colour  when  the  iris  forms  the  background. 
[Jpou  examining  them  with  the  small  ophthalmoscopic 
mirror  and  a  +20  D.  lens,  they  can  be  seen  to  transmit 
the  reddish  glow  from  the  fundus  oculi,  while  the  rest  of 
the  nebula  has  a  dark  colour.  In  other  words,  they  are 
either  actual  holes  in  the  opacity  or,  more  probably,  bits 
of  cornea  thai  have  not  become  leucomatous — i.e..  hav< 
remained  transparent. 

(Card  specimen.      November  !*>///,  1904.) 

•  Tin-  lad  lii    lubsequently  been  found  to  belong  boa  family  Liable  to 
■ilv  degeneral ion  of  the  cornea." 
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2.  Two  children  in  the  sarin  family  with  congenital  opacit 

both  corm  a  . 

By  B,  Treacher  Collins. 

History. — The  first  and  third  children  of  Mi--.  II — ,the 
eldest  a  girl,  Bet.  7  years,  the  other  a  boy,  set.  3J  months. 
Both  are  stated  to  have  been  born  blind.  Neither  have 
ever  had  any  discharge  from  the  eyes,  nor  has  thereat 
any    time    been    an    undue    redness   of    the   eyes.      Both 

children  were   horn   ;it    full    tune;   no  hist  ruineiit  -  were  aged . 

No  other  member  of  the  family  has  had  any  Bimilar  eye 
affection.  The  second  child,  a  hoy,  »t.  3  years,  has 
normal-looking  eyes  and  good  sight.  Mrs.  II—  says  she 
has  had  a  white  vagina]  discharge  as  long  as  she  can 
remember;  it  was  present  before  her  marriage.  She  had 
a  severe  fright  when  about  three  months  pregnant  with 
her  first  child.       She  has  only   had    the  three  children  and 

no  miscarriages. 

Condition  of  eyes'. — In  the  eldest  child  both  eyes  are 
smaller  than  normal  and  have  irregular  nystagmic  move- 
ments. In  neither  eye  is  the  curvature  of  the  cornea 
well  differentiated  from  that  of  the  sclerotic.  The  front 
of  the  righl  eye  is  globular  in  shape.  In  the  left  the 
front  of  the  eye.tapers  to  a  point  like  the  termination  of 
the  small  end  of  a  hen's  egg.  There  is  a  diffuse  white 
opacity  in  the  substance  of  each  cornea  varying  in  density 
in  different  parts.  In  the  lower  and  outer  part  of  the  left  and 
the  inner  part  of  the  right  it  is  densest  and  of  a  yellowish 
tint.    The  margin  of  the  cornea  in  each  eye,  on  account  of 

opacity,   is    ill    defined    from    the    sclera.       Several     blood- 
3els    continuous     with    the    conjunctival     Vessels     extend 

into  the  cornea.      In  the  sclerotic,  a  short   distance    from 

the  inner  margin  of  the  cornea,  is  a  -mall   pigmented  Spot. 
X"    details    of    the    irides    can     he    made    out     through    the 

corneas.     V.  in  each  eye  =  p.  1.  only. 

In  the  younger  child  the  eyes  are  also  small,  and  there 

Vol..    \\V.  I 


50  DISEASES    OF    THE    CORNEA. 

is  similar  white  opacity  of  both  corneas,  with  extension  of 
conjunctival  Mood-vessels  into  them.  The  sclero-corneal 
margin  in  each  eye  is  also  ill  denned,  both  on  account  of 
the  opacity  and  the  absence  of  any  differentiation  in  curva- 
ture. The  child  follows  with  its  eyes  a  bright  light. 
Nystagmic  movements  are  present. 

Remarks. — An  opacity  of  cornea  dating  from  birth 
might  be  due  to  (a)  an  injury  during  birth  j  (b)  intra- 
uterine inflammation  ;  (c)  malformation.  It  is  highly 
improbable  that  two  children  in  the  same  family  would 
have  opacities  of  both  corneas,  as  in  the  present  case,  the 
result  of  traumatism  during  birth.  The  evidence  at  hand 
is  not  sufficient  to  definitely  determine  to  which  of  the 
two  latter  causes  the  corneal  opacities  in  these  two  children 
are  due.  The  presence  of  blood-vessels  in  the  cornea 
might  at  first  be  regarded  in  favour  of  past  keratitis.  The 
writer  has,  however,  seen  microphthalmic  eyes  with  other 
congenital  malformations  in  which  there  were  blood-vessels 
in  the  anterior  layers  of  the  cornea,  an  absence  of  the 
anterior  limiting  membrane,  and  an  irregularity  of  the 
anterior  layers  of  the  substantia  propria,  without  any  signs 
microscopically  of  inflammatory  exudate. 

{November  10th,  1904.) 


■  \.   The  treatment  of  corneal  ulcer*  by  quinine. 

By  Arnold  Lawson. 

The  treatment  of  corneal  ulcers  with  quinine  is  one  that 
so  far  has  not  received  the  attention  that  it  deserves  ;  and 
;i-  I  have  now  for  some  years  made  a  very  extensive  and 
careful  study  as  to  its  value  in  the  many  ami  various  kinds 
of  corneal  ulceration  thai  are  encountered  in  the  practice 
of  ;i  large  Loudon  hospital,  I  thoughl  it  might  be  of 
interest  and  of*  Borne  practical  value  to  present  my  experi- 
ence of  tlii-  form  of  treatment  to  fche  members  of  the 
Ophthalmological  Society. 
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It  is,  I  think,  primarily  due  to  Mr.  Tweedy  thai  quinine 
was  first  introduced  into  the  pharmacopoeia  of  ophthal- 
mology, and  it  was  when  I  was  acting  as  bifl  clinical 
assistant  al  Moorfields  thai  I  first  had  my  attention 
drawn  to  its  value  in  cases  of  membranous  conjunctivitis 
and   neuropathic  ulceration  of  the  cornea.      Observing  it- 

exceedingly  g I   effect    in  two  such  diverse  conditions,  I 

was  led  to  hope  it  might  also  prove  of  great  use  in  many 
other  cornea]  affections,  and  to  study  the  way  in  which 
its  usage  might  be  attended  with  the  best  results. 

.My  observations  on  tins  method  of  treatment  have  cow 
extended  over  four  years  and  include  a  very  large  number 
of  cases.  I  do  not  propose  bo  trouble  the  Society  with 
anything  but  a  brief  sketch  of  the  methods  and  applica- 
tion of  this  t  rent  incut,  but  during  the  last  three  years  I 
have  kept  a  record  with  the  results  of  a  good  many  of 
the  more  serious  forms  of  corneal  ulceration  that  I  have 
treated  in  this  way,  and  these  results  are  tabulated  and 
appended  bo  my  remarks. 

In  the  first  place  let  me  say  at  once  that  though  I 
attach  tin1  greatest  vnlue  to  the  <pii  nine  treatment,  I  do 
not  extol  its  virtues  as  a  panacea  for  all  forms  of  corneal 
ulceration.  It  is  a  method  which  is  only  applicable  under 
tin  isc  conditions  in  which  a  lotion  can  be  of  service.  In 
acutely  infective  ulcerations,  characterised  by  deep 
undermining,  and  rapid  formation  of  hypopyon;  and,  on 
the   other   hand,  in    those  obstinate  conditions   which    we 

ociate  with  the  names  of  Mooren's  ulceration  and 
dendritic     ulceration,    quinine    is    very    uncertain    in    its 

action,  and  though  I  have  experienced  brilliant  excep- 
tions, still  such  cases  must  generally  be  treated  by  more 
heroic  measures.  So  again,  there  are  many  forms  of 
ulceration,  and  especially  I  am  speaking  ^\'  epithelial 
nlcers,  that  as  easily  and  speedily  gei  well  under  the 
ordinary  routine  treatment  of  bandage,  atropine,  and  a 
Bimple  lotion  such  as  boric  acid,  as  with  quinine.  There 
remain,   however,   a    large   class   of   cases   which    do    net 

Come     in     either     of     these    Categories,     and     which     either 
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refuse  to  heal  at  all  when  treated  by  any  of  the  usual 
eye  lotions  and  bandage,  or  healing  is  much  delayed  and 
treatment  consequently  very  prolonged.  Not  a  few  of 
such  cases  drift  from  bad  to  worse,  and  are  not  arrested 
until  the  vision  is  permanently,  and  often  very  consider- 
ably, impaired.  It  is  in  such  cases  that  treatment  by 
quinine  has,  in  my  experience,  proved  of  great  value,  and 
many  ulcers  that  have  looked  most  formidable  when  first 

u,  on  account  of  their  superficies  and  depth,  may  be 
completely  healed  by  this  treatment  in  a  few  days. 

Thus  the  list  of  ulcerations  which  especially  exhibit 
the  healing  qualities  of  quinine  includes  : 

(1)  Ulcers  showing  a  large  loss  of  surface  and  involv- 
ing the  substantia  propria  of  the  cornea,  but  not  highly 
infective. 

(2)  Marginal  scalloped  ulcers. 

(3)  All  infiltrating  and  infective  ulcerations,  provided 
that  there  is  little  undermining  of  the  edges  and  that  the 
condition  is  not  exceedingly  acute,  as  shown  by  the  rapid 
formation  of  hypopj'on. 

(4)  Neuropathic  ulceration. 

(5)  Marginal  ring  ulcers  of  the  cornea. 

In  addition,  as  already  indicated,  all  superficial  forms 
of  ulceration  are  readily  amenable  to  this  treatment,  but 
;i-  quinine  is  not  so  soothing  as  a  simple  lotion  of  boric 
acid,  I  often  prefer  the  latter  in  these  cases.  Also  in  the 
phlyctenular  ulceration  of  the  cornea,  so  common  in 
children,  the  methods  commonly  adopted  meet  with  con- 
spicuous  success,  and  there  is  no  special  advantage  accru- 
ing from  quinine. 

The  appended  list  of  cases  contains  instances  which 
include  all  the  different  varieties  of  ulceration  which  I 
have  mentioned,  and  in  some  of  them  other  forms  of 
treatment  wen-  tried  before  quinine,  without  beneficial 
results,  whereas  as  soon  as  the  hitter  drug  was  employed 
healing  commenced  at  once,  and  in  a  few  cases  was  com- 
pleted within  a  weel<  or  two  of  its  fir-t  application.  A.8 
may  Ik-  -ecu,  some   of  the   cases   were   exceedingly  grave 
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ones,  l > 1 1 r  tin-  way  in   which  they  responded   to  fche  treat- 
ment was  vi-ry  astonishing. 

Further,  it  will  be  noticed  in  the  appended  list,  thai  in  ;i 
few  instances  quinine  failed  to  relieve,  and  thai  th< 
were  all  very  serious  cases.  Their  number  does  not  in 
any  sense  represent  a  percentage  of  Failures,  but  they 
illustrate  the  fact  thai  even  when  the  greatest  care  has 
been  taken  to  select  suitable  cases  one  cannot  be  certain 
of  the  result.  1  would  also  emphasise  once  more  that  the 
appended  table  is  added  simply  to  show  what  quinine  will 
effect  in  many  and  varied  cases  of  corneal  ulceration,  and 
does  not  pretend  to  record  more  t  han  i  his. 

Secondly,   1    will    pass   on   to  the  preparation,  strength, 
and  met  hod  of  nsage  of  quinine. 

I  have  tried  three  different  salts  of  quinine  :  (1)  quinine 
sulphate;     (2)     (piinine     hydrochloride,     and     (3)     the    acid 

sulphate  of  quinine.  The  two  latter  have  the  advant 
<d"  being  soluble  in  water,  but  after  many  trials  I  have 
come  to  the  conclusion  that  the  ordinary  sulphate  of 
quinine  is  the  most  efficacious.  G-real  care  is  needed  in 
its  preparation,  only  just  sufficient  sulphuric  acid  being 
used  to  insure  the  salt  being  dissolved,  30  that  the  solu- 
tion when  nicely  prepared  is  not  strongly  acid. 

I  generally  employ  the  lotion  in  a  standard  do» 
•  piinine  sulphate  gr.  iv  to  distilled  water  Jj.  The  lotion 
may  he  \\sa\  a  good  deal  stronger  than  this,  but  it  then 
causes  smarting  pain  and  suffusion  of  the  conjunctiva  and 
I  do  not  think  that  its  efficacy  is  increased.  The  follow- 
ing are  the  directions  which  1  give  to  every  patient  for 
its  n-''  . 

The  eye   is  to  be  soaked    in    the    lotion    for    live  minute-, 
four    times    daily     or    every     four     hours.       The    patient     LS 

ordered    to   get    an   ordinary  eye-bath,  and    is    instructed 

how    to  use  it    SO  that     the    lotion    may   gain     full     ace.--  to 

the  eye,  and  in  addition  to  this  the  cornea  is  thoroughly 
irrigated  once  a  day  by  an  undine  tilled  with  the  solution. 
Between  the  applications  the  eye  is  tied  up  with  a  pad  of 

gamgee  and  ;i    bandage,  and  atropine     is    used    twice  daily 
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to  keep  the  pupil  well  dilated.  No  fomentations  are  em- 
ployed and  the  lotion  is  used  quite  lukewarm,  not  for  the 
purpose  of  applying  heat  to  the  eye,  but  because  when 
slightly  heated  it  causes  less  blepharospasm.  Further,  as 
many  of  the  patients  are  physically  debilitated,  I  often 
order  a  mixture  of  quinine  and  iron  to  be  taken  intern- 
ally, preceded  in  some  cases  by  an  .alterative  treatment 
for  a  few  days. 

If  the  case  is  going  to  do  well  with  quinine,  an  im- 
provement is  always  certain  to  show  itself  in  a  very  short 
time  ;  if  the  ulcer  shows  no  progress  towards  recovery 
within  a  week  of  the  commencement  of  the  treatment,  one 
may  feel  equally  certain  that  the  drug  is  not  going  to  prove 
a  success.  Conversely,  if  the  case  gets  worse  under 
quinine,  it  is  useless  to  persevere  with  it  and  it  had  better 
be   replaced  by  some  other  method  of  treatment. 

There  is  one  great  benefit  obtained  by  the  patient  if  a 
successful  reaction  results,  beyond  that  of  rapid  healing  of 
the  ulcer,  and  that  lies  in  the  subsequent  condition  of  the 
cornea  after  healing  is  completed.  In  ni}^  experience  there 
is  no  other  form  of  treatment  in  which  so  translucent  a 
cicatrix  is  formed  after  invasion  of  the  substantia  propria 
of  the  cornea,  and  in  this  way  I  think  it  possesses  a  very 
material  advantage  over  more  drastic  measures,  particu- 
larly nitrate  of  silver  and   carbolic   acid. 

To   sum    up — the    use   of   quinine    is  often  followed  by 

rapid  healing  in  ulcers    which    are  commonly  regarded  ;is 

obstinate  and    intractable,   and  it  is  well  worth  a  trial  in 

many  cases  in    which   the  surgeon  might  feel  disposed  to 

it  ;it  once  bo  caustics  or  other  severe  methods. 

(January  27th,  1905.) 
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Tabulated   record   of   thirty"  seven    i  of   acuti    corneal 

ulceration  illustrativi    of  tin    treatment  <>/  tin's  d 
by  < i  a 'mine. 

In  the  subjoined  record  atropine  and  bandage  wrere 
used  in  nil  cases,  in  addition  t<>  the  local  application  of 
quinine. 


1    M. 


2    M. 


k        Character  of  the  ulcer  at  time 
of  treatment. 


3  M. 

4  M. 
6  M. 
6   M. 


12 


62 


65 


L'l 


35 


1<I 


Large  freely  staining 
ulcer  occupied  aboul  one- 
sixt  h  of  corneal  Burface  ; 

iiiiuli  loss  ■■(  substance 

Dendritic  ulcer;  linear 
staining  over  Large  area, 

but      with      but     Slight 
ramification 


Circular  ulcer  just  within 
corneal  limbns ;  about 
2  nun.  diameter;  con- 
siderable loss  of  sub- 
stance 

Central  ulcer  with  much 
surrounding  infiltration 
and  hypopyon 

Typical  dendritic  nicer 
with  abundant  ramifica- 
tions 

Large  nicer,  about  size  of 

moderately    conl  racted 
pupil  ami  staining  freely 


Remarks. 


Showed  much  improvemenl  in 

11   days  ;   in    11   days    staining 

area  reduced  fco  Bize  of  pin's 
head  ;    quite  healed  on    i  t t  h 

day. 

Photophobia  and  general  con- 
dition nt  once  improved  :  stain- 
ing area  much  diminished  in 
Size  and  intensity  by  8rd  day. 

improvemenl  then  very  dow 
but      constant  :     completely 

healed   on   35th   day   of  treat- 
ment. 
History  of  only  one   week:    no 
injury  ;    quite  healed  on  7th 
day. 


Hypopyon  had  disappeared  on 

t  he  3rd  day  ;  ulcer  healed  ..n 
the  7th  day. 

Quinine  treatment  failed ;  nicer 

speedily  illipro\ed  under 

cauterisal  ion. 

This  ulcer  was  tin-  result  of  an 

abscess  of  the  cornea   which 

had  been  treated  for  a  niont  h 
by  hot  bathing,  fomentations, 
and  atropine  without  sn 

and     which     then     opened    on 

the  Burface   Leaving  a    largi 

deep  ulcer  ;  foinentat  ions  t  hen 

discontinued      ami     quinine 

applied  ;  seen  3  days  later 
w  hen  ulcer  was   much  better  ; 

did  not  attend  hospital  again 
for  Is  days,  when  ulcer  m 
found  quite  healed. 
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5(  \. 


-M       44 


8    M.     46 


M. 


1<»   M. 


52 


62 


II    M.     30 


L2 


M. 


Character  oi  the  ulcer  at  time 
of  treatment. 


Small,   very    deep  hypo- 
pyon   nicer   with    con- 

utive  iritis 


Deep  crescentie  central 
nicer,  typically  serpig- 
inous, with  yellowish 
sodden-looking  base 


Deeply  staining-  infiltra- 
ting nicer  attended  by 
considerable  loss  of  sub- 
stance and  iritis ;  no 
hypopyon 

Deep  corneal  nicer  with 
moderate  accompanying 
iritis 


Numerous  large  areas  of 
superficial  ulceration 
occupying  two  thirds  of 
cornea]  surface ;  cornea 
partially  anaesthetic 

Very  severe  marginal 
ring  ulcer  ;  limbus  en- 
tirely  encircled  by  a 
ring  of  deep  ulceral  ion  ■. 
history  of  7  weeks'  dura- 
t  ion 


Remarks. 


Cornea  wounded  by  blow  from 
a  piece  of  concrete ;  several 
infiltrations  around  small 
abrasion;  3  days  after  treat- 
ment ulcer  was  scraped  as  in- 
filtration was  spreading  and  a 
bead  of  pus  evacuated  ;  small 
hypopyon  was  then  present ; 
quinine  again  employed ;  hypo- 
pyon had  disappeared  and 
ulcer  much  improved  7  days 
later ;  ulcer  quite  healed  14 
days  after  scraping. 

The  ulcer  was  traumatic  in 
origin,  and  at  first  of  a  simple 
character  ;  atropine  boric  acid 
lotion  and  a  bandage  ordered, 
but  ulcer  grew  rapidly  worse, 
and  at  end  of  4  days  presented 
appearance  described ;  quinine 
then  ordered  with  rapid  im- 
provement, and  healing  of  the 
ulcer  in  9  days. 

Quinine  treatment  failed,  and 
ulcer  rapidly  extending  patient 
was  admitted  into  hospital  3 
days  after  commencement  of 
treatment. 

The  progress  of  this  case  was 
very  rapid,  and  the  history 
was  of  less  than  a  week's  ill- 
ness ;  recovery  was  equally 
rapid,  and  the  ulcer  was 
healed  in  5  days. 

The  ulceration  was  of  a  neuro- 
pathic character;  quinine  treat- 
in  •■  tit  fit iled  to  improve  in  4 
days,  ;m<\  patient  was  admitted 
into  hospital. 

There  was  a  good  deal  of  con- 
junctival catarrh,  and  the  lids 
were  painted  with  Ag  \<  >8gr.  I 
ad  5 j  at  patient's  first  visit; 
quinine  t  real  men1  was  ordered 

at  same  time,  and  improve- 
ment   at    once    followed  ;   the 

ulcer  bad  i ipletely  recovered 

one  month  later,  bu1  coa« 
junctival  catarrh  proved  ol>- 
s\  inate  for  some  t  ime  Longer. 
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<  lharaoter  ol  i  he  ulcer  al  i  Lme 
of  i  real  tnent . 


Hem  i 


Very  Large  and  deep 
punched  ou1  nicer  n  it  h 
large  hypopyon  ;ni<l 
staining  freely  over 
ci'iit ral  half  <>t'  cornea 

Large  marginal  ulcer  at 
corneal  limbna 

Deep  intilt  ral  ing  nicer 

Very  large  neuropathic 
nlcerat  ion  ;  il  aining 
area  embraced  nearly 
two  thirds  of  entire 
cornea]  surface 


Large  neuronal  hie  ulcer- 
ation of  upper  quadrant  : 
cornea  almost  com- 
pletely amcst  lift  ic 

Two  small  superficial 
ulcers 

I  leeply  staining  circular 

ulcer  of  simple  character 
Small    superficial    ulcer 

near  lower  corneal  lim- 

bus 
Marginal  ulcer  wit b  line 

of  nlcerat  Ion  extending 

to  pupil 


!  )<>r\),  vertically-placed 
ulcer,  staining  freely ; 
accompanied  l>y  much 
suffusiorj  and  oonges- 
t  ion  of  t  he  conjuncl  iva  ; 
ulcer  of  t  raumal  ic  origin 
from  foreign  body 

A  case  of  Biooren's  ulcer- 
at  ion 

Dendritic  ulcer  of  6 
weeks1  standing 

Circumscribed  deeply 
Btaining  ulcer  extend- 
ing into  t  he  corneal  sub- 
stance 


Hypopyon    had  disappeared  in 
5  'lays  and   ulcer  w a  ■    much 

smaller 


l '  leer  healed  after  B  daj 
me  nt . 

I '  leer  healed  after  i  da] 
in. 'nt . 

Quinine  was  al  first  t  ried  for  a 
week  ;  at  end  of  thai  time  the 
ulcer  seemed  Inclined  to 
Bpread  f'urt  her,  and  it  a  e< 
were  li^-ht  ly  touched  w  it  h  t  he 
galvano-cautery :  not  much 
benefit   followed,  and  quinine 

t  ried  again  wit  li  g 1  result . 

the   ulcerated   surface    being 
healed  i  weeks  later. 

Ulcer  came  on  during  attack  of 
pleurisy  :  quite  healed  after 
one  week's  t  peat  ment . 

Ulcers  of  quite  recent  origin  and 
of  a  simple  character  •.  quite 
well  after  I  days'  treat  ment. 

Ulcer  well  after  I  'lays'  treat- 
ment. 

Ulcer  well  after  3  'lays"  treat- 
ment. 

Ulcer  treated  with  Sol.  Hyl. 
Perchlor,    1    in   6000,   for    LO 

days    without     any     impr 

ment  ■.    quinine   t  hen    subst  i- 

tutfl.  ami    ulcer    healed    in   l> 
days. 
Treated  for  :<  'lays  n  it  h  boracic 
lotion  u  it li'.ut  benefit  ■.  quinine 
then   employed    instead    and 

ulcer  well  in  :5  'lavs. 


Quinine  treatment  /•< 

Ulcer    cured    after    -    weeks' 

t  reatment. 
Ulcer  healed  after :?  days'  I 

ment . 
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Charaoter  of  the  ulcer  ;u  time 
of  treatment. 


Severe  dendritic  ulcer 
with  large  staining  area 
and  much  injection  of 
eye 

Large  marginal  ring 
ulcer  extending-  half  way 
round  the  corneal  cir- 
cumference and  stain- 
ing- deeply 

Small,  very 
with  very 
rounding 


deep  ulcer 
much  sur- 
infiltration 


but  no  hypopyon 


Marginal  ulcer  with  cres- 
centic  creeping-  edge 
accompanied  by  much 
local  congestion  and  a 
small  vascular  leash 
leading  to  ulcer 

Crescentic  ulcer  3  mm. 
in  diameter,  with  much 
loss  of  surface  and  ac- 
companied by  intense 
congestion  of  the  globe 
and  Bevere  iritis;  fluor- 
escine  stained  the  whole 
affected  area,  but  not 
deeply 


Very  large  superficial 
concent  ric  ulcer  extend 
Ing  round  aearly  half 
oi  the  cornea]  circum- 
ference and  Btaining 
deeply  -.  history  of  Borne 
weeks'  duration 


Remark  B. 


Qalvano-cautery  was  applied  at 
once  in  this  case  and  then 
quinine  used  ;  the  ulcer  was 
quite  healed  18  days  after 
commencement  of  treatment. 

There  was  no  staining  area  2 
days  after  commencement  of 
treatment. 


A  solution  of  hyd.  perchlor., 
1  in  8000,  was  first  tried,  but 
patient  grew  rapidly  worse ; 
two  leeches  then  applied  and 
quinine  treatment  tried ;  got 
rapidly  better,  and  there  was 
no  staining  area  3  days  after- 
wards ;  infiltration,  however, 
spread  deeply  and  the  galvano- 
cautery  was  employed ;  this 
did  no  good,  and  quinine  was 
again  tried  with  excellent 
results  and  cure  in  24  days. 

Rapid  improvement  from  onset ; 
a  week  later  there  was  no 
staining  area  but  the  eye  was 
a  little  irritable  ;  10  days  from 
the  commencement  of  treat- 
ment the  patient  was  quite  well. 

Fomentations  were  used  in 
addition  to  the  usual  quinine 
treatment  and  salicylate  of 
soda  ordered  internally ;  3 
days  later  patient  was  much 
better  and  there  was  no  stain- 
ing area  though  still  much 
congestion;  blisters  were 
applied  to  temple;  a  week 
after  commencement  of  treat- 
ment patient  had  made  very 
rapid  progress  to  recovery, 
and  the  ulcer  was  healed  over; 
but  the  eye  was  nol  well  as 
regards  t  he  iritis  ;  patient  did 
nol  come  again  t<>  hospital. 

Three    days   after    commence- 

lit     of     treatment     staining 

Limited  to  small  area   down 
wards  ;   <>n   t  he   9th   day  t  be 

ulcer  was  healed    over,  and  OH 

the    i  it  h   day   1  he    eye    wai 
quite  well. 
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Bevere  marginal  ulcer  Treated  for  b  fortnight  with 
with  great  local  con  boraoic  fomentations  without 

tion  al  Limbus  and  benefit;  a1  the  end  of  that 
vascular  Leash  leading  time  the  oloer  .-till  itained 
to  ulcer  writ  li    fiuorescine    and    many 

fresh      ipotfl     of     Infiltration 
noted  at  different  points,  bo  that   the  cornea]  limbni 
aearly   Burrounded  by  areas  of  ulceration;  quinine 
then   substituted,  and    I  days  Later  the  eye  was  nearly 
well,  and  none  of  the  affected  areas  Btained  at  all  with 
fiuorescine. 

Neuropathic      marginal    Patient    well    after    a    week's 
ulcer,  punched  ou1  and      treatment, 
deep  i    a    good   deal   of 
congestion    .-it     limbus, 
but   ii"  infiltration   be- 
yond ulcerated  surface 

Traumatic  ulcer  from  in- 
jury by  a  scale  of  iron  •. 
centra]  pupillary  infil- 
trate completely  cover- 
ing pupil  and  staining 

deeply  in  centre  ;   small 

hypopyon 

Large  sodden-looking, 
deeply  staining  ulcer, 
with  well-defined  edge 
and  very  extensive  in- 
filtration of  surround- 
ing cornea 

Ring  ulcer  of  cornea  ;  yel- 
low ring  of  ulceration 
extending  two  thirds 
round  cornea]  circumfer- 
ence and  1  mm.  from  lim- 
bus  ;  intense  genera] 
congest  ion  of  globe  with 
Bel  ere  irit  is ;  cornea  uni- 
versally hazy  and  some 
conjunctiva]  discharge  ; 
much  constitutional  dis- 
turbance, fever,  Bordes 
on  lips,  great  pain,  etc. 

Concentric  superficial  Was  treated  for  6  weeks  by 
ulcer  with  a  little  sur-  boracic  fomentations  and 
rounding  infiltration  of  irrigation,  with  but  little  im- 
cornea;  very  severe  sub-  provement,  though  condition 
jective  symptoms  did    not    get    worse;    subjec- 

tive Bymptoms  -till  continued 
in    quinine    then    tried. 

and    patient    was     practically 
well  in  a  week. 


Bypopyon  disappeared  in  24 
hours;  on  the  3rd  day  the 
Btaining  area  was  of  pin-point 
Bize  :  patient  got  rapidly  well, 
and   in   Bpite  oi    position    o{ 

affected    area    vision    6    weeks 

Later  was  ,'..  c  Sph.  +  2-7.") I >. 
On  the  3rd  day  of  treatment 
staining  area   much  reduced 

in     Bize     and     patient     much 

hotter :  on  the  7th  day  ulcer 

quite  healed  over  and  patient 
nearly  well. 
In  addition  to  quinine  treat- 
ment measures  were  adopted 
to  deal  with  the  Bevere  con- 
Bt  itutional  Bymptoms  i  patient 
improved  rapidly,  and  LOdays 
after  commencement  oi  t  real  - 
ment  the  ulcerated  Burface 
was  healed  and  the  eye  nearly 
white. 
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.Mr.  S.  Johnson  Taylor  said  he  could  confirm,  to  a 
certain  extent,  nil  that  Mr.  Lawson  had  said.  Following- 
Mr.  Tweedy,  be  had  for  many  years  treated  many  cases 
of  corneal  ulcer  with  quinine  lotions,  including  bad 
phlyctenular  ulcers,  and  mild  infective  cases  especially. 
Generally  he  used  four  grains  to  the  ounce,  and  it  was 
always  carefully  prepared.  He  got  the  chemist  to  dissolve 
;i  -rain  with  li)[  of  dilute  sulphuric  acid.  Sometimes  he 
used  it  in  the  form  of  drops  with  atropine. 

Mr.  Leslie  Patoe  asked  whether  Mr.  Lawson  had  tried 
the  quinine  in  much  more  dilute  solutions.  He  (Mr.  Paton) 
believed  quinine  was  effective  in  a  strength  of  1  in  2000 
of  the  hydrochloride,  and  in  that  strength  there  might  not 
be  the  same  irritative  effect  as  with  the  stronger  solution. 

Mr.  Sydney  Stephenson  asked  whether  any  real  con- 
clusions as  to  the  value  of  quinine  could  be  drawn  in  the 
case  of  corneal  ulcers,  which,  in  many  instances,  might 
be  regarded  as  almost  a  self-limited  affection.  Surely 
the  whole  ground  was  fallacious,  and  without  the  notes 
in  the  appendix  to  the  paper,  which  Mr.  Lawson  did  not 
read,  was  it  possible  for  members  to  judge  as  to  whether 
quinine,  in  such  cases,  would  do  any  more  good  than,  say, 
distilled  water  or  normal  saline  solution  ? 

Mr.  Lawson,  in  reply,  said  he  had  tried  quinine  for 
the  condition  in  weaker  solutions  than  four  grains  to  the 
< Mince,  but  he  used  it  in  that  strength  because  it  was  ;i 
very  <^<>od  dosage  and  did  not  cause  pain,  whereas  stronger 
ones  diil.  He  could  understand  that  weaker  solutions 
would  act  very  well,  but  one  must  have  a,  standard 
solution  ;it    hospital, 

In  reply  to  Mr.  Stephenson,  he  was  bound  to  confess 
be  did  nol  look  upon  most  cases  of  corneal  ulcer  as  self- 
curing:  they  seemed  t<>  have  the  unhappy  knack  of  beinn' 
tin-  reverse,  /.p.  ulcers  other  than  epithelial  ones;  many 
of  tin-in  would  drift  mi  Eor  months,  Willi  regard  to  tin1 
statistics,   In-  did    nol   read  them    because  it    would   take 

tOO     1m!: 

Iu   nil    those   cases   atropine   and    bandage    was    used. 
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M;in\  cases  were  better  in  a  week,  and  the  patient  quite 
well  in  ;i  Fortnight.  In  Bevera]  instances  boric  acid  or 
perchloride  of  mercury  and  other  Forms  of  treatment  had 
been  tried  before  quinine  to  Bee  what  the  effect  ol  the 
quinine  would  be  in  t  hose  cases. 

The  President  Baid  it  was  over  thirty  years  Bince  he 
first  began  to  use  the  treatment,  and  he  could  <>nl\  >a\  that 
as  his  experience  increased  his  confidence  in  the  value  of  the 
treatment  increased  also.  In  his  earlier  experiments,  which 
were  chiefly  concerned  with  diphtheritic  ophthalmia,  he 
always  u+vd  4  grains  to  the  ounce  of  the  sulphate  of 
quinine.  It  was  not  necessary  to  use  a  drop  of  dilute 
sulphuric  acid  to  dissolve  a  grain  of  quinine;  distilled 
water  would  take  up  '  grain  of  quinine  \  so  if  one  ordered 
6  ounces  of  lotion  containing  24  grains,  6  ounces  of  water 
would  dissolve  3  of  those  grains,  Leaving  21  grains  of 
quinine  to  dissolve,  and  if  it  were  carefully  prepared  he 
thought  L5  or  L6  drops  of  dilute  sulphuric  acid  would 
dissolve  21  grains  of  quinine.  It  was  desirable  to 
use  sufficient  acid  to  keep  it  in  solution,  because  it  it  were 
barely  in  solution  it  sometimes  precipitated  again  when 
used  as  a  lotion.  He  would  only  use  that  strength  in  a 
very  severe  case;  he  had  used  a  strength  of  I  to  5  or  6 
grains,  according  to  the  severity  of  the  inflammation,  or 
malignancy.  He  was  inclined  to  believe  that  hydro- 
chlorate  of  quinine,  which  was  freely  soluble,  was  probably 
as  efficient  as  the  sulphate  of  quinine,  and  for  ordinan 
cases  where  the  activity  of  ulceration  was  not  very  great 
he  used  hydrochlorate  of  quinine,  \\  to  I  grains  to  the 
ounce.  Still,  if  he  had  to  deal  with  n  x^vx  severe  case, 
either  pseudomembranous  ophthalmia  or  rapidly  spreading 
corneal  ulceration  with  purulent  infiltration,  he  would 
have  more  confidence  in  sulphate  of  quinine.  Bis  earner 
experiments  were  performed  with  the  sulphate.  Probably 
the  hydrochlorate  of  quinine  was  as  efficient. 


62  DISEASES    OF    THE    CORNEA. 

1-.   ('"/iieal  opacities  in  members  of  the  same  family. 
By  A.  H.   Payan   Dawnay. 

A.GNES  S — ,  a3t.  15  years,  complained  of  aching  of  the 
eyes  after  work  about  one  month  ago. 

Her  refraction  was  worked  out  under  atropin,  and  glasses 
were  ordered. 

+  5-0  D  sph.  6 

R-Y'6+  1-0  D  cyl.  |  vert.  =  6  *** 

+  5*5  D  sph.  6 

'  '  °  Tl^Tl)  cyl.  vert."  =~9* 
Each  cornea  by  focal  light  shows  a  faint  central  haze, 
which  on  magnification  is  found  to  consist  of  fine, 
irregular,  discrete  dots  of  a  milky  appearance,  quite 
superficial,  and  not  appearing  raised.  The  other  media 
and  the  fundi  appear  free  from  change. 

There  is  no  history  of  any  previous  ocular  trouble,  and 
nothing  suggestive  of  specific  disease ;  the  thyroid  is  not 
enlarged.  The  patient  is  one  of  a  family  of  fourteen, 
ten  of  whom  are  living;  four  others  have  been  examined, 
and  one  of  them,  a  sister,  a?t.  6  years,  shows  a  similar 
but  less  marked  condition  in  both  cornea-. 

These  two  cases  seem  to  be  instances  of  the  condition 
described  as  nodular  opacity  of  the  cornea. 

(July  1th,  1905.) 


5.    Kerato-malacia,  B.E. 
By  Arthur  W.  Osmond. 

H.  (J — ,  set.  10  months,  was  brought  to  me  at  the 
Royal  Eye  Eospital  on  Saturday,  July  1st.  Patienl  had 
had  whooping-cough  when  ;i  Eortnighl  old,  and  his  mother 
stated  that  the  eyea  had  nol  been  well  since. 


On  Sunday  and  Monday,  June  25th  and  26th,  the  child 
kepi  his  eyes  closed,  and  on  Tuesday,  Jane  27th,  white 
spot  -  were  n<  >t  iced  on  each  cornea . 

Examined  cinder  an  anassthetic.  Faint  haze,  generally 
distributed  oyer  each  cornea.  Ai  upper  and  inner 
quadrant  of  each  cornea,  almosl  symmetrically  placed, 
were  two  rounded  swellings,  opaque  and  greyish  in  colour, 
which  enlarged  when  any  pressure  was  pul  upon  the  globe. 
They  were  both  about  the  size  of  a  pear,  and  communi- 
cated nn  it  h  t  he  anterior  chambers. 

The  swelling  on  the  left  side  had  ruptured,  and  the 
iris  was  adherent  to  the  cornea,  but  the  wound  had 
closed  and  the  anterior  chamber  had  re-formed.  Some 
xerotic  patches  were  seen  on  the  conjunctiva  in  each 
eve,  and  these  had  the  characteristic  dry  appearance. 
Tin-  child's  general  condition  wus  very  an  satisfactory,  and 
it  was  thin  and  wasted  in  ;i  marked  way. 

There  wus  remarkably  little  inflammation  evident  in  the 
eves,  the  cornea?  being  transparent  enough  to  allow  the 
iris  to  be  seen  over  its  whole  extent  with  the  exception  of 
just  under  the  vesicles.  Patient  was  the  youngest  of  a 
family  of  fourteen  children,  of  whom  seven  were  still 
living.      No  history  of  syphilis  or  tubercle. 

(Card  specimen.      July  ~t/i,  1905.) 

Mr.  Sydnkv  Stephensom  asked  whether  there  was  any 
evidence  in  the  case  of  generalised  tuberculosis.  In  60 
per  cent,  of  the  cases  of  kerato-malacia  he  had  himself 
seen  in  young  patients  that  disease  was  present. 

Mr.  Ormond,  in  reply,  said  there  was  no  evidence  that 
the  child  had  anything  the  matter  with  it  ;  nothing  abnor- 
mal was  revealed  by  examination  in  the  chest.  Possibly 
there  might  be  seme  tubercle  present,  hut  if  SO,  it  hud  not 
revealed  itself  by  any  clinical  signs. 
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6.     Note    on    the    prognosis    in    chronic    serpiginous    ulcer 

(Mooren's  ulcer)  of  the  cornea. 

By  E.  Nettleship. 

In  a  paper  on  the  above-named  disease,  published  in 
the  Society's  'Transactions/  vol.  xxii  (1901),  I  think 
that  I  took  a  too  gloomy  view  of  the  degree  to  which  the 
opacity  might  eventually  clear  and  sight  improve  after  an 
attack  of  this  tedious  and  painful  malady.  In  several 
cases  that  have  since  been  shown,  or  mentioned,  to  me  by 
colleagues,  and  in  at  least  one  of  those  given  in  my  paper, 
the  cornea  has  finally  become  so  clear  and  smooth  that 
no  one  seeing  it  now  for  the  first  time,  and  ignorant  of 
the  previous  history,  would  believe  how  severe  the  process 
had  been.  For  example,  in  regard  to  the  Case  (No.  74) 
just  mentioned,  which  occurred  in  1889—90,  Dr.  Wood,  of 
Cape  Town,  who  originally  saw  and  treated  the  patient, 
wrote  to  me  in  1903  that  the  residual  changes  were  then 
so  inconspicuous  that  "  it  is  scarcely  credible  they  represent 
the  only  remains  of  ulcers  that  spread  all  over  the  cornea," 
and  that  V.  with  the  considerable  astigmatism  corrected 
was  .,'Y  in  one  eye  and  -£q  in  the  other.  Also  it  appears 
probable  that  partial  cases,  cases  where  the  ulceration 
finally  stops  before  it  has  travelled  over  the  whole  corneal 
surface,  are  not  very  rare.  But,  on  the  other  hand,  none 
of  the  statements  as  to  the  extremely  tedious  and  wearing 
nature  of  the  disease  and  its  liability  to  relapse,  need 
palliation;  for  instance,  Case  73  in  my  paper  is  still 
subject  to  recurrences.  (June,  1905.) 


7.  Nodular  opacities  of  tin    cornea    in    mother  and  child. 

By   W.   [lbebt   Hancock. 

Mrs.    (J — ,  at.    i:,  years.       Sighl   has    been    defective 
all    her    life,   and    is    verj    slowly    becoming   worse.       No 
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.;:, 


history  of  pain  <»r  inflammation.  Her  father,  who  died 
eat.  \~>  years,  suffered  all  his  life  from  very  defective  Bight, 
which  could  qoI  be  improved  by  glasses,  and  a  photograph 
of  him  taken  ten  years  before  his  death  shows  a  distincl 
opacity  on  each  cornea.  Patienl  has  three  Bisters  and  one 
brother,  all  of  whom  have  excellent  Bight.      She  has  five 

children  living;  all  have  g I  sighl  except   the  youngest 

(patient  shown)  ;  two  children,  aat'.  6  and  I  years, 
died  of  pneumonia  ;  one  miscarriage : 

|  K.  =  -3<>.-<3  +  3  D.sph.=-& letters c+ 4  D.sph.=J.  1  badly. 
•|  L.=^-6  +  3  D.sph.  =  Vs  letterso+4  D.sph.=J.4badly. 

In  the  centre  of  each  cornea  is  a  creamy  white  opacity, 
roughly  circular  in   shape,   with   a  tendency  bo  be  drawn 

Fig.  2. 


cut  in  the  line  of  the  palpebral  fissure,  and  Leaving  tin- 
periphery  of  the, cornea  perfectly  clear.  When  examined 
with  the  corneal  loupe  the  opacity  is  seen  to  be  made  up 
of  closely-set,  rounded,  opaque  areas,  which  in  pla 
tend  to  run  into  one  another,  forming  irregular  opaque 
lines.  At  the  lower  part,  these  areas  have  a  distincl 
tendency  to  form  rings  with  clear  cornea  within  the 
circle.  The  epithelium  is  in  parts  raised,  giving  the 
corneal  surface  a  roughened  appearance.  No  anaesthesia 
of  fche  cornea.  Tension  normal.  Lids  and  fundi  normal. 
No  enlargement  of  thyroid  gland.      Well-marked  acne  <>\' 

e,    which    patient     has     Buffered    from     for   many    years. 

Patient    has    been    deaf  for  thirty  year-.       The    deafne--    is 

nol     increasing,    and     Mr.    Richard     Lake,     who     kindly 
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examined   her,  reported  that   it    was    due    to     "  sclerotic 
changes,    resulting    from    adhesive    inflammation    in    the 

middle   ears." 

Master  Henry  G — ,  a3t.  11  years. 

A  year  ago  when  tested  at  school  was  found  to  have 
defective  sight.  No  history  of  pain  or  inflammation. 
Patient  is  anaemic,  with  large  rachitic  skull,  but  appears 
to  enjoy  excellent  health.  Central  and  lateral  incisor 
teeth  good.  Canines  notched,  but  no  other  evidence  of 
specific  disease. 

f  R.  6  +    6  D.  sph.    =   -£2-  letter  J.  1 

\  li.  6  -f    6  D.  sph.    +    IDcy.    \     =   f   letter  J.   1. 

The  central  part  of  each  cornea  is  affected  in  much  the 
same  way  as  in  the  mother,  but  on  magnification  the 
opaque  areas  are  seen  to  be  more  discrete,  and  there  is  a 
very  marked  tendency  to  the  ring  formation,  the  clear 
area  within  the  circle  showing  a  red  reflex  from  the 
fundus  when  examined  with  the  small  mirror  of  the 
ophthalmoscope  armed  with  +  20  sph.  The  epithelium 
is  not  raised,  the  surface  of  the  cornea  being  quite 
smooth.  No  anaesthesia  of  the  cornea.  Lids  and  fundi 
normal.  Tension  normal.  No  acne  of  the  face.  No 
enlargement  of  thyroid   gland. 

(Card  specimen.      May  4£/>,   1905.) 
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1.    Secondary    tuberculosis   of   the    iris   with     spontaneous 
rupture  of  the  lens  capsuh  . 

By    .M.   S.    .\|.\ you. 

(J.  T — ,  male,  ret.  •*>  years,  attended  the  London  Hospital 
on  April  12th,  1903,  under  Mr.  Roxburgh,  with  the  follow- 
ing history  : 

For  some  time  previously  the  patient  had  been  attending 
fche  hospital  with  tubercular  dactylil  is  of  thefirsl  and  second 
metacarpal  bones  of  the  left  hand.  Three  weeks  previous 
bo  his  attending  the  Ophthalmic  Department  it  was  notii 
that  his  left  eye  was  red  and  inflamed.  There  was  uo 
history  of  injury.  The  patient  was  a  weak,  badly  nour- 
ished child,  very  anaemic,  and  looked  ill.  The  shafts  of 
the  first  and  second  metacarpal  bones  of  the  left  hand  were 
symmetrically  enlarged,  and  the  radiograph  showed  thick- 
ening and  separation  of  the  periosteum  similar  to  that 
found  in  tubercular  dactylitis.  There  was  no  evidence  of 
tubercle  elsewhere  in  the  body. 

The  left  eye  showed  ] >ho1 i iphobia  and  ciliary  injection  ; 
the  pupil  was  very  small  and  bound  down  to  the  anterior 
surface  of  the  lens  by  multiple  synechire,  which  did  not 
break  down  under  atropine.  The  condition  of  the  under- 
lying lens  could  not  be  made  out,  as  there  was  a  quantity 
■  d  exudation  in  the  pupil.  The  iris  was  discoloured  and 
had    lost    its    markings;    in    the    upper    quadrant    was   a 

rounded  white  mass  ;  it   occupied  the  whole  Outer  circle  and 

the  major  pari  of  the  inner  circle  of  the  iris,  its  outer  and 
upper  edge  being  slightly  covered  by  the  overlying  sclera 
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and  its  lower  edge  reaching  nearly  to  the  pupillary  margin. 
It  was  slightly  vascular  on  the  surface.  The  appearance 
was  typical  of  the  so-called  conglomerate  tubercle  of  the 
iris.  The  anterior  surface  of  this  mass  was  in  contact  with 
the  posterior  surface  of  the  cornea,  which  was  very  hazy, 
the  infiltration  being  most  marked  over  the  underlying 
tubercle. 

Directly  after  admission  to  the  hospital  the  tubercle 
increased  in  size  and  reached  practically  up  to  the  pupil- 
lary margin,  and  three  discrete  nodules  appeared  in  the 
lower  part  of  the  iris  near  its  root.  The  patient  was  put 
on  general  treatment,  atropine  and  heat  being  applied  to 
the  eye.  The  condition  of  the  patient  and  of  the  eye  im- 
proved so  rapidly  that  he  was  discharged  to  the  convales- 
cent home  on  May  6th,  1904.  At  that  time  the  ciliary 
injection  had  almost  gone  ;  the  mass  was  still  adherent  to 
tlic  cornea,  but  the  infiltration  had  cleared  up  to  a  large 
extent ;   there  were  a  few  spots  of  K.  P. 

The  patient  returned  from  the  convalescent  home  to  the 
hospital  on  June  29th.  His  general  health  had  much  im- 
proved. The  tubercular  masses  had  much  the  same 
appearance  as  when  he  left  the  hospital,  except  that 
there  were  marked  flattening  and  dimpling  inwards  of 
tin*  cornea  in  the  upper  part ;  there  had  also  been  a  small 
haemorrhage  into  the  anterior  chamber. 

On  July  15th  the  eye  was  excised  under  a  general 
anaesthetic.  The  patient  made  a  good  recovery  and  was 
discharged  on  July  31st.  When  last  seen  the  patient's 
genera]  condition  was  good  and  he  had  had  no  further 
manifestations  of  I  abercle. 

Pathological  examination. — The  eye  was  hardened  in 
formol  and  divided  vertically  from  before  backwards. 
The  mass  in  the  upper  pari  of  the  iris  was  seen  to  be 
adherenl  to  the  posterior  surface  of  the  cornea;  the  angle 
of  the  anterior  chamber  was  open.  The  lens  was  absent 
ami  the  pupil  was  occluded  bya  membrane  passing  behind 
the  iris.  The  retina  was  in  its  normal  position,  but  there 
were  some  white  patches   in    it    near  the  posterior  pole  o\ 
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the  globe.  Unit  oi  tlif  eye  was  imbedded  in  paraffin  and 
the  other  in  celloidin  and  sections  cu<  in  series,  stained 
by  logwood,  eosin,  carbolfuchsin,  Pappenheim,  and  methy- 
lene blue  method. 

The  cornea. — The  cornea  in  the  tipper  pari  was  buckled 
inwards  by  the  pull  of  the  underlying  cicatricial  tisi 
The  epithelium  showed  some  oedematous  changes  which 
separated  it  Brom  Bowman's  membrane.  In  the  situation 
where  the  underlying  tuberculous  mass  was  adherent, 
Descemet's  membrane  was  perforated,  and  there  was 
some  round-cell  infiltration  in  the  substantia  propria. 
The  keratitis  punctata  consisted  of  small  masses  of 
plasma  cells  and  lymphocytes,  with  endothelial  pro- 
liferation, many  of  the  endothelial  cells  showing  evidence 
of  phagocytosis. 

The  iris  in  the  upper  part  consisted  of  a  mass  of  fibrous 
cicatricial  tissue  which  was  adherent  in  front  to  the  cornea 
and  behind,  in  nearly  its  whole  extent,  to  the  anterior  and 
posterior  capsule  of  the  lens  by  a  mass  of  exudation  which 
was  organising.  This  exudation  contained  a  few  giant- 
cells  but  practically  no  epithelioid  cells.  \o  tubercle 
bacilli  could  be  found.  Around  the  upper  mass  could  be 
seen  a  quantity  of  granulation  tissue  sprouting  from  the 
.•interior  surface  of  the  iris.  In  this  situation  the  iris  had 
been  converted  into  connective  tissue  and  the  pigment 
cells  had  disappeared.  There  were  one  or  two  other 
masses  of  round-cell  infiltration  of  much  more  recent 
appearance  in  the  lower  part  of  the  stroma  and  also  in 
the  angle  of  the  chamber  making  their  way  outwards 
towards   the   canal    of   Schlenini. 

The  ciliary  body,  especially  below,  was  markedly  infil- 
trated with  round  cells,  but  there  was  practically  no 
exudation  on  the  surface,  and  the  epithelial  tubules  had 
not  increased   in   size  to  any   extent. 

The  anterior  capsule  of  the  lens  presented  a  large  gap 
in    its   continuity,    rupture    having   taken   place  about    its 

ire,  the  upper  part  being   incorporated   in  the  mass   ol 
fibrous  tissue  adherent  to  the  cornea,  whilst  the  lower  was 
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incorporated  in  the  fibrous  tissue  adherent  to  the  posterior 
surface  of  the  iris. 

The  posterior  capsule  seemed  to  be  intact,  but  was 
difficult  to  trace  near  the  centre  owing  to  it  being:  incor- 
porated  in  the  fibrous  tissue.  It  was  much  wrinkled 
owing  to  its  elasticity.  There  was  no  lens  substance 
present.  The  suspensory  ligament  was  still  attached  to 
the  capsule  and  kept  on  the  stretch  owing  to  the  capsule 
being   held  in  place  by  fibrous   tissue. 

The  retina  in  the  anterior  part  of  the  globe  was  atrophic, 
whilst  posteriorly  masses  of  round-cell  (lymphocyte  and 
plasma  cells)   exudation  could  be  seen  around  the  vessels. 

The  choroid  near  the  posterior  pole  showed  some  fibrosis 
and  loss  of  pigmentation. 

The  aetiology  of  the  case  is  typical.  Like  all  tubercular 
lesions,  it  affects  principally  young  people. 

A.  Hill  Griffith  (1)  in  twenty  collected  cases  found 
fourteen  cases  occurred  on  the  left  side  and  six  on  the 
right.      It  rarely  affected  both  eyes. 

On  going  through  the  literature  of  the  early  cases,  by 
far  the  most  common  seat  of  the  primary  deposit  in  the 
iris  proved  to  be  the  upper  quadrant  (Swanzy  [2],  Griffith), 
and,  as  in  my  case,  this  was  followed  by  small  discrete 
nodules  on  the  iris  below  which  often  run  together  and 
may  form  a  complete  ring,  as  in  the  cases  described  1>\ 
Schill  and  Wadsworth  (5). 

Although  no  tubercle  bacilli  could  be  found  in  the  sec- 
tions, the  evidence  is  very  strong  that  the  inflammation 
was  of  ;i  tuberculous  nature,  because 

(1)  The  primary  lesion  in  the  metacarpal  bones  was 
characteristic  of  tubercle. 

(2)  The  clinical  appearance  of  the  eye  was  that  of 
typical  t  nberculosis  of  the  iris. 

3  The  microscopic  examination  showed  gianl  cella 
and  infiltration  similar  to  thai  found  in  tuberculosis, 
although  there  did  not  seem  to  be  many  epithelioid  cella 
present.  The  difficulty  of  finding  tubercle  bacilli  in 
tubercle   of    the   iris   is    well    known    (Griffith,   Swanzy); 
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this  applies  still  more  to  b  case  in  which  the  tubercle 
i-  undergoing  a  process  of  cicatrisation,  and  I  think 
therefore  that  little  stress  need  be  laid  on  then-  not  being 
found  in  t  bis  case. 

The  points  of  interest  aboul  this  case  wren 

(1)  The  unusual  situation  al  which  the  tuberculous 
mass  had  invaded  t  he  cornea. 

(2)  The  spontaneous  rupture  of  the  lens  capsu 
(.'3)  The  nature  of  the  exudation  into  the  retina. 

(4)  The  genera]  tendency  towards  cicatrisation  in  the 
lesion. 

As  a  general  rule  (Griffith)  tuberculosis  of  the  iris 
invades  the  corneo-sclerotic  junction  by  infiltration  at  the 
angle  of  the  chamber  and  then  ruptures  through  at  the 
limbus.  This  condition,  in  the  early  Btage  of  invasion,  is 
Been  in  the  tuberculous  masses  in  the  lower  pari  of  the 
iris  at  its  root,  which  were  secondary  to  the  main  mass 
above.  Unlike  these,  the  main  mass  did  not  extend  up 
to  the  root  of  the  iris,  which  was  free,  but  had  actually 
softened  and  broken  through  Descemet's  membrane,  where 
it  lay  in  contact  with  it,  subsequently  invading  the  cornea  ; 
as  cicatrisation  took  place  a  dense  fibrous  anterior  synechia 
was  formed. 

This  anterior  synechia  attached  to  the  cornea  on  the 
one  hand,  and  through  the  iris  to  the  lens  on  the  other, 
in  the  process  of  contraction,  no  doubt,  was  sufficient  to 
account  tor  the  tear  in  the  lens  capsule,  already  softened 
by  contact  with  the  tuberculous  mass,  the  lens  being  held 
firmly  in  position  by  the  suspensory  ligament  and  exuda- 
tion from  the  iris  and  ciliary  body.  Thai  the  traction  had 
been  great  was  also  shown  by  the  dimpling  inward-  ol 
the  cornea.  The  erosion  of  elastic  tissue  membranes,  like 
the  anterior  capsule  of  the  lens  and  Bowman's  membrane, 
by  the  mass,  is  characteristic  of  a  tuberculous  lesion.  The 
softening  effect  of  tubercle  on  elastic  tissue,  e.  .7.  in  tic 
lungs,  is  well  known. 

Coming  now  to  the  nature  of  the  exudation  into  the 
retina,  we  have   already  seen    exactly  similar  nodules   in 
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the  iris,  which  are  presumably  of  a  tuberculous  nature, 
directly  infected  from  the  original  lesion,  and  I  think  it  is 
only  fair  to  conclude  that  those  in  the  retina  are  of  the 
same  kind.  If  so,  like  the  recent  nodules  in  the  iris,  they 
are  of  a  much  later  date  than  the  main  mass  in  the  iris, 
and  therefore  not  infected  at  the  same  time,  so  that  there 
has  been  probably  a  second  deposit  of  tubercle  bacilli 
from  the  blood-stream  in  the  same  eye  which  already  had 
it<  vitality  lowered  by  the  primary  deposit. 

Similar  changes  in  the  retina  have  been  described  by 
Mules  (3),  which  he  attributed  to  tubercular  deposits  in 
the  retina,  but  unfortunately  most  of  his  sections  were 
lost,  and  the  committee  appointed  to  examine  the  remainder 
considered  they  were  due  to  folding  of  the  retina  and 
displacement  of  the  molecular  layers,  a  condition  which 
cannot  apply  to  this  case,  as  the  patches  of  exudation  are 
definitely  around  these  vessels,  and  the  sections,  being 
mounted  in  series,  showed  no  evidence  of  folding. 

Much  discussion  has  taken  place  as  to  whether  tubercle 
in  the  iris  occurs  primarily  without  a  wound  into  the 
globe — a  point  which  has  a  most  important  bearing  on 
the  treatment  of  the  disease,  for  if  it  does  so  early  enuclea- 
tion would  presumably  be  advisable,  with  the  idea  of 
preventing  the  spread  of  the  disease.  The  detection  of 
primary  deposit  of  tubercle  in  the  body  is  often  very 
difficult,  or  even  impossible,  and,  indeed,  some  of  the  cases 
of  so-called  primary  tubercle  of  the  iris  have  been  followed 
1>\  meningitis  at  a  long  interval,  in  spite  of  early  enuclea- 
tion    Seliill  and  Wadsworth  [5]). 

It  becomes  a  question,  therefore,  whether  enucleation 
should  be  performed  before  the  eye  becomes  useless, 
especially  as  at  the  present  time  there  seems  every  hope 
of  success  that  the  treatment  by  the  new  tuberculin 
Wright's  method)  may  be  suitable  lor  these  cases.  Beai- 
ing  «)])  this  there  is  a  very  important  group  of  cases 
reported  by  Sandford  (4),  in  which  the  tubercle  of  the 
iris  fras  secondary  to  phthisis,  ami  which  cleared  up.  In 
phthisis  the  amount  of  opsonins  in  tin'  blood  is  often   very 
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high,  which  may  have  accounted  for  the  resolution  taking 
place  in  these  cases.  J  ly  7 ///,  I'"  >5. 

R]  111:  I  \' 

(1)  A.  Hill  Griffith,  V.  0.  £.,  vol.  x,  1890. 

(2)  Swanzy,  7'.  0.  N.,  vol.  ii,  1882. 
(8)   Mules,  T.  0.  N.,  vol.  ii,  L882. 

(4)  Sandford,  7'.  0.  8.,  vol.  xiv,  L894. 

(5)  Schill  and  Wadsworth,  TV.  Amer.  0.  S.}  18£ 

Mr.  Simeon  Snell  said  he  believed  the  reader  mentioned 
no  treatment  excepl  excision,  but  he  would  like  to  know 
whether  Mr.  Mayou  had  tried  injection  of  iodoform  into 
rlie  anterior  chamber  in  such  cases.  He  (Mr.  Snell)  had 
endeavoured  so  to  treat  it,  but  the  application  was  not  an 

V   OIK'. 

Mr.  JuLEE  said  the  Society  was  very  grateful  to  the 
author  for  bringing  the  case  forward.  He  did  not  notice 
whether  Mr.  Mayou  said  whether  lie  had  stained  for 
tubercle  bacilli.  Did  Mr.  Mayou  consider  the  presence  of 
gianl  cells  sufficient  in  those  cases  to  establish  the  case  as 
<«iie  of  tubercle  ?  Also,  did  he  see  those  tubercles  of  the 
retina  ?  Everyone  was,  of  course,  very  much  concerned 
when  he  found  tubercle,  or  supposed  tubercle,  of  the 
retina.  As  far  as  he  could  glean,  it  was  only  a  collect  ion 
of  leucocytes  in  those  nodules.  He  supposed  that  the 
media  were  rather  hazy,  and  perhaps  the  tubercles  could 
not   be  seen  in  the  case 

Mr.  Mayou,  in  reply,  said  he  hud  never  used  iodoform 
tor  such  cases.  Although  sections  of  the  case  were  cut  in 
paraffin,  no  bacilli  were  found,  but  the  primary  lesions  in 
the  metacarpal  bones  were  characteristic  of  tubercular  dis- 
ease, so  also  was  the  clinical  and  microscopic  appearance 
of  the  eye.     He  believed  it  was  generally  recognised  that 

it    was    very    difficult    to   find    tubercle  bacilli    in    cases    of 

tubercle  of  the  iris,  and  especially  in  a  case  where  it   was 

cicatrising.      With    regard   i"   exudation    into   the   retina. 
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that  was,  as  he  said  in  his  paper,  a  doubtful  point,  and  he 
showed  it  to  ascertain  the  opinion  of  members  of  the 
Society.  It  was  identical  in  appearance  with  the  nodules 
in  the  lower  part  of  the  iris,  which  were  presumably 
tubercular. 


2.  A  rust'  of  sympathetic  ophthalmitis  in  which  normal 
vision  was  restored  in  the  exciting  and  in  the  sym- 
pathising ey> . 

By  Simeon  Snell. 

E.  T — ,  a3t.  33  years,  came  to  me  on  September  19th, 
1904,  in  consequence  of  an  injury  to  the  left  eye.  By 
occupation  he  was  a  blacksmith,  and  on  the  8th  of  the 
same  month  he  was  sharpening  some  stone  drills  for  use 
in  the  colliery  at  which  he  was  employed,  and  whilst 
doing  so  a  piece  of  steel  flew  up  and  struck  the  left  eye. 
It  appears  that  the  fragment  was  about  a  quarter  of  an 
inch  long  by  the  same  width.  He  went  immediately 
under  treatment,  but  did  not  come  to  me  until  the  date 
mentioned.  At  this  time  there  was  a  wound  in  the  upper 
part  of  the  cornea,  passing  for  a  little  distance  into  the 
ciliary  region,  and  the  iris  prolapsed  through  the  wound. 
The  prolapsed  iris  was  immediately  excised,  and  the  edges 
of  the  wound  were  cleared  as  far  as  possible  of  any 
portions  of  the  pupil.  His  subsequent  progress  was  ex- 
cellent. Atropine  was  instilled,  he  was  kept  in  bed,  and 
under  this  treatment  he  continued  to  progress  quickly 
and  in  all  ways  satisfactorily.  From  this  time  to  the 
present  thai  eye  has  given  him  no  trouble  whatever. 

He  was,  however,  kepi  under  close  observation,  and 
when  seen  on  October  loth  the  left  eye  remained  in  a 
perfectly  satisfactory  condition,  and  there  was  no  indica- 
tion  of  anything    being  amiss   with    the    right.      On   the 

L2th   the   right    eye    appeared   very   slightly   red,  but     I    was 

unable  to  ascertain  that  there  was  any  iritis.    The  patient 
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had  first  noticed  an  alteration  in  this  eye  on  the  previous 
day,  the  Ihli.  On  the  Mill  the  redness  appeared  to  be 
[ess  even  than  when  the  previous  note  was  made.  On  the 
17th  there  was  an  increase  in  the  redness,  iritis  was 
present,  and  the  pupil  did  nol  dilute  properly  to  atropine. 
The  presence  of  sympathetic  ophthalmitis  was  at  this  time 
undoubted.  The  nexl  day,  by  which  time  be  was  con- 
siderably worse,  he  was  admitted  into  my  nursing  borne. 
He  was  confined  to  bed,  atropine  With  cocaine  was  in- 
stilled tour  times  a  day,  and  pil.  hydrarg.  was  administered 
bo  bring  him  under  the  influence  of  mercurj  as  quickly  as 
possible.  He  Buffered  verj  greal  pain.  Treatment  was 
continued,  but  for  ten  days  it  appeared  to  have  very  little 
good  effect.  Pain  continued,  the  pupil  did  not  dilate  to 
atropine,  and  altogether  it  was  a  severe  instance  of  sym- 
pathetic ophthalmitis.  By  October  30th  there  were  signs 
of  improvement  and  the  pain  gradually  subsided,  the 
redness  cleared  up,  and  the  pupil  gradually  yielded  more 
fully  to  the  atropine.  By  about  the  middle  of  November 
the  eye  was  beginning  to  look  white  and  the  pupil  wil- 
fully dilated.  He  was  kept  under  the  closest  observation 
until  December  10th,  when  he  was  allowed  bo  go  home. 
Since  that  time  there  has  been  no  evidence  of  recurrence, 
and  vision  in  each  eye  is  perfect.  A  note  made  on  April 
20th,  L905,  gives  V.  in  each  eye  as  |  and  •).  1  perfectly. 

[nstances  of  recovery  from  sympathetic  ophthalmitis 
are,  fortunately,  sometimes  met  with.  In  this  case  the 
disease  was,  however,  of  the  gravest  character^  and 
removal  of  the  injured  eye  was  absolutely  out  of  the 
question  ;  tor  not  only  had  it  made  an  excellent  recovery, 
with  restoration  of  perfect  vision,  but  it  seemed  not  un- 
likely that  it  would  ultimately  under  the  mosl  Favourable 
circumstances  be  the  better  of  the  two  eyes.  The  fortunate 
result   in  this  instance  must,    I  think,  be  attributed  to  the 

retention  of  the  patient  under  one's  own  immediate  obser- 
vation and  also  to  the  action   of  tin-  mercury. 

In  tin-  Transactions  for  1883  I  recorded  an  instance 
of  sympathetic   ophthalmitis   of    the  right  eye  which  had 
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resulted  from  an  injury  not  at  all  unlike  that  sustained 
in  the  present  case.  A  packing-  needle  had  been  run  into 
the  left  eve  at  the  sclero-corneal  junction  at  the  lower  and 
inner  part.  The  patient  was  not  seen  by  me  immediately, 
but  when  he  came  under  observation  the  iris  was  found  to 
be  prolapsed.  The  right  eye  became  affected  twenty-six 
days  after  the  injury.  Then  the  prolapse  was  punctured 
with  a  Graefe  knife  and  as  much  of  the  iris  as  could  be 
withdrawn  was  excised.  It  was,  however,  by  this  time  so 
incorporated  with  the  other  tissues  that  only  a  little  could 
be  removed.  The  incision  was  then  prolonged  in  the 
sclerotic  on  either  side,  just  behind  the  sclero-corneal  junc- 
tion (sclerotomy),  the  aqueous  chamber  being  freely  opened. 

In  this  instance  the  ophthalmitis  was  of  a  very  mild 
form  compared  with  that  in  the  case  I  am  now  relating, 
vision  never  being  lower  than  -fy.  Under  a  mydriatic  and 
a  mixture  of  perchloride  of  mercury  improvement  soon  took 
place  and  vision  in  each  eye  was  recovered  to  §.  The 
improvement  followed  the  release  of  the  incarcerated  iris 
and  in  relating  the  case  the  excellent  result  was  attributed 
to  the  operation  which  had  been  performed  for  this  purpose, 
the  effect  being  immediate  and  unmistakable. 

In  the  instance  related  in  this  paper  my  usual  practice 
was  adopted  of  immediately  excising  the  prolapsed  iris  and 
freeing  the  wound  as  far  as  possible  of  all  entangled  por- 
tions of  the  pupil.  It  therefore  differs  essentially  from 
my  other  case  in  that  the  ophthalmitis  occurred  subsequent 
To,  and  in  spite  of,  the  removal  of  the  prolapsed  iris.  It 
resembles  more,  therefore,  those  cases  in  which  the  disease 
has  shown  itself  in  the  sympathising  eye  notwithstanding 
excision  of  the  injured  globe.  The  disease  may  perhaps 
be  regarded  as  incipient,  but  as  not  giving  evidence  of  its 
presence  for  several  days  later.  Such  an  excellent  recovery 
from  ophthalmitis  of  so  severe  a  type  is  rare,  and  it  may 
be  regarded  ;is  not  improbable  I  liat  it  would  have  progressed 
to  total  disorganisation  of  thai  eye  it  the  wound  had  not 
been  freed  from  the  iris  entanglement. 

(July  7/A,   1905.) 
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:;.    On    cases    of   sympathetic    ophthalmitis    arising    after 

i  n  in-l,  ation, 

By  Simeon  Snell. 

( >\  April  19th,  L904,  a  boy,  Bet.  10  years,  was  brought 
to  me  by  his  parents.  I  ascertained  thai  on  the  tth 
of  the  Bame  month  he  had  been  knocked  down  by  a 
horse  and  trap  and  picked  up  unconscious  and  subsequently 
he  was  taken  to  the  Barnsley  Hospital,  where  he  remained 
ten  days.  His  head  had  been  much  injured  and  there  was 
vomiting  after  the  accident,  which  continued  more  or  less 
up  to  his  coming  to  me.  On  his  visit  I  found  the  left  eye 
shrunken  as  a  result  of  a  large  wound  on  the  inner  Bide  of 
the  sclerotic,  reaching  forward  through  the  ciliary  region 
to  the  cornea.  The  iris  wns  discoloured,  and  no  reflex 
was  obtainable  with  the  ophthalmoscope.  The  eye  was 
painful,  though  not  to  a  great  degree.  In  addition  to  the 
injury  to  the  eye,  the  side  of  the  nose,  eyelids,  and  especi- 
ally the  temporal  region,  had  suffered  as  a  result  of  the 
accident,  but  at  this  time  the  wounds  were  more  or 
less  healed.  I  advised  enucleation  of  this  eye.  which 
was  performed  the  next  day,  April  20th.  It  is  in- 
teresting to  note  that  the  sickness  ceased  after  the  ey< 
was  removed. 

He  was  taken  to  his  home  in  the  country  on  the  29th, 
but  was  brought  to  me  on  May  3rd,  when  everything  was 
going  on  satisfactorily.  On  his  next  visit,  on  the  9th,  there 
was  undoubted  sympathetic  ophthalmitis  in  the  right  i 
and  from  the  account  given  to  me  by  the  mother  1  should 
judge  that  it  had    been    present  since  the  5th.      He  was 

detained  under  my  close  personal    observation   and  treated 
with   hyd.  Cum   crcta   and    later  OH   with    liq.   hyd.   perchlor. 

and  atropine  was  instilled  into  the  eye.     The  iritis  Blowly 
subsided  but  showed  a  marked   tendency  to  recur,  so  that 

between    May  9th  and  his    leaving    tor    his    home  again    en 

June  25th  there  were  at  leasl  three  recurrences.    The  bo? 
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was  brought  to  me  at   intervals  after  this.     The  atropine 

was  continued  and  so  was  the  mercury.  For  the  next 
three  months  the  tendency  to  recur  was  still  manifest,  but 
the  recurrences  never  assumed  such  a  severe  aspect  as  they 
had  done  during  the  earlier  stages  of  the  disease.  For 
several  months  there  have  now  been  no  recurrences  and 
the  boy  has  recovered  useful  vision.  He  can  find  his  way 
about  and  can  also  read  large  type. 

At  the  same  time  that  this  boy  was  under  observation 
a  man,  W.  C — ,  a^t.  26  years,  came  under  my  care  at  the 
Royal  Infirmary.  He  was  admitted  on  July  29th,  1904. 
I  ascertained  that  he  had  been  an  in-patient  at  the  Clayton 
Hospital,  Wakefield,  and  the  following  particulars  were 
very  courteously  supplied  to  me  by  Dr.  Curties,  the  house- 
surgeon.  The  left  eye  had  been  enucleated  on  June  29th. 
Prior  to  his  going  into  the  hospital  he  had  been  in  gaol 
fourteen  days,  and  the  injury  to  the  eye  had  been  occa- 
sioned by  a  kick  sixteen  days  before  the  eye  was  removed, 
viz.,  June  13th.  His  condition  on  admission  at  the  Wake- 
tit  *M  Hospital  was  as  follows  : 

"  Left  eye  was  flaccid,  and  the  wound,  which  was  an 
irregular  tear,  was  situated  on  the  nasal  side,  between  J 
and  h  an  inch  in  length ;  it  involved  the  corneo-scleral 
junction,  and  the  iris  was  torn  along  the  ciliary  margin. 
There  was  no  perception  of  light,  and  there  had  been 
haemorrhages  into  both  the  anterior  and  posterior 
chambers." 

He  left  the  hospital  on  July  11th.  When  he  came 
To  me  on  the  date  already  given,  July  29th,  there  was 
marked  sympathetic  ophthalmitis  of  the  right  eye.  Ee 
stated  thai  it  had  begun  to  trouble  him  on  July  22nd. 
Ee  was  detained  in  the  infirmary  until  September  9th, 
and  was  treated  with  liq.  byd.  perchlor.  internally  and 
atropine  locally.  The  ultimate  result  lias  been  practical 
blindness. 

Several    cases    in    which    sympathetic  ophthalmitis  baa 

occurred    subsequent    to   enucleate t  the    injured    eye 

have   been    recorded.      In   the  Report    of  this   Society  in 
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1886  thirty  cases  were  collected,  including  one  of  mv 
own  published  in  the  Transactions  in  1882.  In  this 
instance  the  sympathetic  ophthalmitis  was  mild  in  char- 
acter, as,  fortunately,  mosl  instances  recorded  have  •>. 
and  the  man  recovered  perfect  sighl  and  to  my  personal 
knowledge  retained  it  for  many  years,  and  d< 
I  know,  at  the  present  fcimi  The  injur)  on  September 
20th,  L881,  was  caused   by  a  splinter  of   Bteel,  and   there 

was     a     small    wound   of    the    cornea   a!    its   upper  and   inner 

part  ;  externally  it  reached  to  the  Bclero-corneal  junction. 
The  lens  became  cataractous  and  was  subsequently  removed, 
bu1  the  eye  was  nol  enucleated  until  December  9th,  when 
a  Mnall  splinter  of  steel  was  found  imbedded  in  the 
ciliary  region.  Sympathetic  iritis  Bhowed  itself  32  days 
alter  the  enucleation  and  106  after  the  date  of  injury. 
Under  treatment  the  sympathetic  iritis  subsided,  with 
recovery  of  perfect  vision,  as  already  mentioned. 

Another  case  which  I  have  not  hitherto  recorded 
nrred  in  my  practice  some  years  ago.  The  patient 
was  a  girl,  set.  about  10  years.  She  had  boon  injured 
in  the  right  eye  by  a  piece  of  pot  being  thrown  at  her. 
The  wound  implicated  the  cornea,  sclerotic,  and  the  ciliary 
region.  She  was  not  seen  until  several  days  after  the 
accident,  but  my  notes  have  been  mislaid  and  therefore  I 
cannot  give  the  exact  data.  Enucleation  was  advised 
and  declined,  and  it  was  not  until  10  or  1  I  days  later 
that  consent  was  given  and  the  operation  performed.  A 
few  days  (possibly  a  week  or  rather  more)  after  the 
operation  the  remaining  eye  became  affected  with 
ophthalmitis,  with  the  result  that  vision  was  totally 
lost. 

As    far  as   I    am    aware,    these  four  instances   are  the 

only  ones  which   have  occurred   in    my   practice.       One  was 

a    mild  form   of   ophthalmitis    (iritis)    and    resulted    in   a 

perfect  recovery.     The  other  three  were  of  a  severe  type, 

becoming   totally  blind,  whilst    the    third    recovered 

August   L'fitli.  mn.v     II. >  visit. ■<!   me  on  this  date,  and  I  then  ac 
tained  that  the  eye  had  remained  uninterruptedly  wrelL 
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greatly  impaired  vision.  This  is  contrary  to  the  experi- 
ence collected  in  the  Report  of  the  Society's  committee, 
where  it  is  stated  that  usually  the  disease  in  such  cir- 
cumstances is  of  a  mild  form,  and  out  of  30  cases,  18 
recovered  completely,  3  partially,  and  9  were  lost. 

It  is  curious  to  note  as  to  age  that  two  were  children 
— one  boy  and  one  girl,  a3t.  10  years — and  the  remaining 
two  were  men,  Loth  a3t.  26  years.  The  time  elapsing  from 
the  enucleation  to  the  disease  showing  itself  was  as  follows : 
16  days  and  32  days  after  the  injury,  23  days  and  40 
•  lavs  after  the  injury,  32  days  and  106  days  after  the 
injury.  In  the  fourth  case  the  data  as  to  these  points  is 
not  precise. 

In  a  district  where  eye  injuries  are  frequent,  and  many 
of  a  severe  character,  the  number  of  eyes  demanding 
enucleation  has  been,  in  my  practice,  necessarily  large, 
and  a  rough  calculation  gives  the  percentages  of  the 
instances  of  post-excision  ophthalmitis  as  about  0'4  per 
cent.  {July  1th,  1905.) 

Mr.  Johnson  Taylor  desired  to  mention  one  or  two  very 
interesting  cases  which  he  had  seen.  Some  years  ago  he 
was  asked  to  see  at  Lowestoft  Hospital  a  man  who  was 
admitted  with  partial  cataract  of  the  right  eye  and  in- 
cipient cataract  of  the  left.  He  (Mr.  Taylor)  was  in  the 
hospital  at  the  time  operating  upon  another  patient,  and 
was  asked  whether  he  would  operate  upon  him.  He 
declined,  as  it  was  not  yet  ripe,  but  said  that,  as  the 
patient  was  there,  a  preliminary  iridectomy  might  be  done, 
and  then  the  patient  should  be  sent  out  to  wait  for  a  time. 
The  surgeon  did  that  on  the  right  eye,  and  everything  was 
understood  to  have  gone  on  well.  A  few  weeks  afterwards 
the  man  was  seni  to  him  at  Norwich  in  a  deplorable  con- 
dition. He  had  never  seen  such  bad  results  Erom  what 
was  generally  regarded  as  a  harmless  operation.  The 
eye  iras  in  ;i  condition  of  acute  plastic  irido-cyclitis, 
utterly  demoralised j  and  the  other  eve  had  keratitis 
punctata  and  all  the  symptoms  «>t  sympathetic  ophthalmia. 
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lie  wrote  and  told  the  doctor  thai  be  had  better  take 
ilic  patienl  into  the  hospital  and  excise  the  bad  eye, 
and  keep  the  other  under  atropine,  frequently  Instilled, 
while  merenrj  should  be  i\<vi[  internally  and  bi  inunction. 
These  suggestions  were  curried  out,  The  other  eye,  which 
was  fche  Bubjeci  of  cataract,  quieted  down.  Some  weeks 
after  thai  lie  went  to  Ldwestofl  and  extracted  the  left 
cataract,  and  the  patienl  did  perfectly  well.  It  seemed  to 
him  thai  many  of  the  cases  of  sympathetic  ophthalmia 
were  of  a  milder  type  than  formerly,  and  recovered  more 
readily.  He  did  nol  know  whether  il  was  because  they  were 
now  better  i  in  sited.  Another  curious  case  which  he  saw,  and 
which  was  still  under  his  care,  was  thai  of  a  woman  who 
was  hanging  up  some  clothes  on  a  line,  standing  on  a  stool 
to  do  so,  when  she  fell  oft'  and  Btruck  one  eye  again  si  some 
railings,  utterly  destroying  it.  She  went  into  hospital  at 
once,  and  the  eye  was  excised  by  a  very  able  man  the  next 
day.  Yet  she  got  what  was,  to  all  intent-  and  purpog 
sympathetic  ophthalmia,  and  she  was  still  under  care  with 
keratitis  punctata  and  opacities  of  the  vitreous  occurring 
from  time  to  time,  although  he  believed  every  pari  of  the 
eye  was  excised.  It  might  be  said  that  it  was  a  mere 
incidence,  that  it  was  not  sympathetic  ophthalmia,  bul 
Berous  cyclitis.  But  it  followed  after  the  injury  which  he 
had    described. 

Mr.  Oemond  said  a  very  similar  case  to  Mr.  SnelFs  firsl 
one  had  been  under  Dr.  Brailey's  care  at  Guy's  Hospital 
lately,  in  which  the  patient  had  marked  sympathetic 
ophthalmia  from  injury,  and  he  regained  I  vision  subse- 
quently. After  three  months  he  had  another  attack  of 
irido-cyclitis,  and  the  vision  failed  again, bul  it  was  getting 
better  again  now.  Therefore  he  did  nol  knew  that  Mr. 
Snell  could  feel  sure  his  case  was  finished  with  yet.  tor  he 
believed  it  was  uol  uncommon  for  such  cases  to  recur, 
even  though  they  seemed  to  have  quite  quieted  down.  He 
would  be  glad  to  hear  the  opinion  of  the  Society  upon  the 
following  case.  A  bov  was  bronchi  to  the  Royal  Ey< 
Hospital  in  June   lasl  year  with   a  perforating   wound   of 

\ot..  xxv.  6 
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his  left  eve.  The  iris  had  prolapsed  into  the  wound.  He 
removed  the  iris  and  watched  the  eye  for  three  or  four 
days,  when  it  became  clear  that  the  wound  was  septic,  and 
that  the  e}'e  would  not  do  well.  He  therefore  advised 
the  mother  to  have  the  eye  removed.  She  consented,  and 
he  did  an  evisceration.  The  socket  healed  quite  well, 
and  the  boy  was  under  observation  three  or  four  months. 
In  April  of  the  present  year  he  came  again,  saying  that 
the  right  eye  had  failed  him,  and  that  he  could  not  see  so 
well.  He  (Mr.  Ormond)  thought  that  probably  it  was  an 
error  of  refraction,  but  on  examining  it  he  found  that  that 
was  not  the  case,  but  that  he  had  well-marked  optic 
neuritis.  There  was  still  optic  neuritis,  and  he  could  not 
find  any  other  cause  for  the  condition.  Did  any  member 
think  it  was  possible  that  the  original  injury  might  have 
produced  that  late  symptom,  and  that  it  was  sympathetic 
trouble  as  evinced  by  the  neuritis  ? 

Mr.  Devereux  Marshall  thought  that  one  of  the  most 
interesting  features  about  Mr.  Snell's  case  was  the  severity 
of  the  inflammation  which  came  on  in  some  cases  after 
excision  of  the  eyeball.  He  (Mr.  Marshall)  thought  it 
was  generally  held  that  when  sympathetic  ophthalmia 
came  on  after  excision  of  the  eyeball  it  was  usually  of 
a  mild  type.  The  cases  which  he  had  seen  had  been 
so,  and  that  was  the  point  which  was  established  by  the 
Committee  of  the  Ophthalmological  Society  which  was 
a] (pointed  some  years  ago  to  look  into  the  matter.  He 
had  not  attached  very  serious  importance  to  sympathetic 
ophthalmia  occurring  some  days  after  excision  of  the  eye- 
ball, but  Mr.  SnelPs  case  would  make  him  hesitate  in  taking 
anything  but  a  serious  view  of  such  a  case  in  future. 

Mr.   BECKER   WaLKRB  said   he  had,  uu fortunately,  lost  an 

eye  after  cataracl  extraction.  The  operation  was  done  in 
October,  and  everything  wenl  off  very  well.  The  patienl 
wiis  a  woman,  a't.  60  years,  who  was  very  irritable  and 
imrulv,  and  tore  her  bandages  off.  Things  went  on  well, 
however,  and  she  lefl  the  home  at  the  usual  time,  in  a 
fortnight.      At  the  end  of  n  month  the  eye  \\a>  perfectly 
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well,  Inn  three  weeks  later  inflammation  came  on,  and  Bhe 
returned  with  ;i  good  deal  of  iritis  in  the  operated  eye, 
increased  tension,  and  keratitis  punctata.  Ee  took  her 
back  into  hospital,  and  the  symptoms  subsided  under 
treatment.  A  month  later  when  -In-  came  again  there 
was  ;i  fairly  acute  sympathetic  ophthalmia  which  had 
started  in  the  second  eye,  where  there  was  incipient 
cataract,  and  the  operated  eye  was  lender  and  the  tension 
high.  Ilf  watched  the  case  for  a  week,  being  rather  un- 
certain, from  the  many  previous  attacks  of  gout,  whether 
it  was  this  or  sympathetic  trouble.  But  the  case  got 
worse,  and  therefore  lie  eventually  removed  the  operated 
eye,  and  commenced  sub-conjunctival  injections  of  cyanide 
of  mercury  and  atropine  for  the  sympathising  eye.  The 
symptoms  subsided  rapidly,  and  in  three  weeks  the  condi- 
tion was  perfectly  well,  and  the  vision  recovered  to  the 
point  at  which  it  was  before  operation,  and  all  traces  of 
inflammation  disappeared.  The  keratitis  punctata  was 
completely  absorbed. 

Mr.  DoYNE  said  it  was  due  to  Mr.  Snell  that  cases  of 
the  sort  now  brought  forward  were  discussed  by  the 
Society,  for  sympathetic  ophthalmia  was  one  of  those 
subjects  in  which  no  finite  conclusions  had  yet  been 
reached,  and  he  thought  any  anomalous  cases  should  be 
subjected  to  the  severest  criticism,  so  as  to  throw  light 
on  the  disease.  '  Therefore  it  was  not  with  the  intention 
of  criticising  Mr.  Snell's  paper,  but  to  draw  attention 
to  the  weak  points  in  his  case,  which  was  a  somewhat 
anomalous  one,  that  he  offered  some  remarks.  Ir  was 
one  in  which  there  was  a  wound  in  one  eye,  which 
completely  recovered  without  signs  of  irritation.  Some 
rime  afterward-  the  other  eye  was  affected  with  sym- 
pathetic ophthalmia.  So  far  as  he  could  judge  from  the 
paper,  the  Only  evidence  that  it  was  sympathetic  ophthal- 
mia   was   that    the  Other  eye   had    been    previously  wounded. 

He  did  not  gather  that   there  was  anything  further  than 
adhesions  or   Lack    of  dilatation  of   the   in-;    he  did  not 

notice  whether  there   were  -aid  to  be  ;iny   opacities    in    the 
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vitreous,  or  evidence  of  keratitis  punctata.  And  of  course 
a  very  important  point  in  deciding  whether  it  was  sym- 
pathetic ophthalmia  or  not,  was  the  state  of  the  fundus. 
He  had  not  seen  sympathetic  ophthalmia  which  showed 
no  evidence  of  trouble  in  the  fundus  when  a  view 
could  be  obtained.  That  criticism  was  intended  to 
suggest  a  point  which  had  been  alluded  to  by  others, 
that  it  might  be  a  mere  coincidence  that  the  other  eye 
was  attacked  by  iritis.  He  did  not  think  Mr.  Snell  had 
established,  from  what  he  said,  that  it  was  a  case  of  sym- 
pathetic ophthalmia.  Such  a  case  as  that  narrated  by 
Mr.  Snell,  who  had  a  larger  experience  of  wounded  eyes 
than  probably  anyone  in  this  country,  must  be  carefully 
criticised,  because  otherwise  there  would  be  a  tendency  to 
accept  everything  Mr.  Snell  said.  He  wished  to  em- 
phasise how  very  rare  a  disease  sympathetic  ophthalmia 
was  in  eyes  which  were  thoroughly  qualified  by  the  nature 
of  the  wound  to  produce  it.  He  had  noticed  that  the 
proportion  of  cases  of  sympathetic  ophthalmia  following 
wounds  of  the  eye  caused  by  pieces  of  china  had  been 
astonishingly  great,  and  it  was  a  question  whether  there 
misrht  not  be  an  additional  danger  in  cases  of  that  sort. 
Another  point  in  his  experience  was  that  he  did  not  think 
a  wound  of  the  ciliary  body  showed  any  greater  liability 
to  excite  sympathetic  ophthalmia  than  a  wound  of  the 
cornea  involving  the  iris.  Wounds  of  the  ciliary  region 
naturally  entailed  a  bigger  wound,  and  such  wounds  were, 
by  virtue  of  their  size,  more  likely  to  be  affected  with 
sympathetic  trouble.  He  had  seen  sympathetic  ophthal- 
mitis more  frequently  in  wounds  which  had  noi  reached 
the  ciliary  region  than  in  those  which  had,  but  that,  again, 
he  was  prepared  to  admit,  might  be  merely  a  coincidence. 
Mr.  Snell,  in  reply  to  Mr.  Doyne's  remarks,  said  he 
fully  appreciated  them,  and  the  poinl  he  bad  suggested, 
namely,  thai  of  coincidence,  was  one  worthy  of  Borne  con- 
sideration. Mut  it'  Mr.  Doyne  had  seen  the  case  he  did 
noi  think  he  would  have  referred  to  coincidence  a1  all, 
because,  judging  of  it  by  other  cases  of  Bympal  hetic  ophthal- 
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mia,  he  regarded  it  as  a  very  bad  instance  of  it.     Except- 
ing for  i lit-  fir>t  day,  be  could  aol  ascertain  the  Btate 
the  Fundus,  as  it  was  blocked  with  lymph.      With  regard 
to  wounds  in  the  ciliary  region,  bis  idea  was  thai  they  were 
much  more    likely   to   produce   sympathetic   ophthalmitis 

than  wounds  of  the  cornei ly  involving  fche  iris  ;  bul    at 

the  same  fcime  be  considered  wounds  of  the  latter  nature 
bo  important  thai  bis  house-surgeons  had  instructions  to 
always  five  the  wound  of  all  portions  of  iris  ;i-  speedily 
as  possible  after  the  accident.  This,  ho  thought,  was  one 
moans  of  lessening  the  chances  of  opthalmitis  arising.  In 
the  instance  which  Mr.  Johnson  Taylor  mentioned  in  which 
preliminary  iridectomy  was  done,  it  appeared  to  him  that 
possibly  the  iris  was  involved  in  the  wound.  No  doubl 
bherewerea  large  number  of  very  mild,  cases  of  sympathetic 
ophthalmitis  met  with  which  were  in  reality  mild  instances 
of  iritis,  and  they  yielded  usually  to  treatment,  and  this, 
in  some  instances,  where  the  eye  was  not  removed.  His 
experience  inclined  him  to  thinking  that  when  sympathetic 
ophthalmitis  was  established,  the  removal  of  the  eye  was 
sometimes  the  occasion  for  an  increase  of  t  he  i  iphthalmitis  in 
the  other  eye.  He  knew,  of  course,  of  instances  in  which 
the  ophthalmitis  subsided  when  the  sympathising  eye  was 
removed,  but  he  certainly  had  known  others  in  which  that 
was  not  so.  A  very  sad  case  came  to  him  in  which  a  patient 
had  a  recurrence  of  sympathetic  ophthalmitis  from  an  old 
injury.  He  had  had  recurrences  for  some  years  ami  be 
was  advised  to  have  the  injured  eye  enucleated.  Unfor- 
tunately, the  ophthalmitis  progressed  instead  of  diminishing 
and  the  patient  was  now  utterly  blind.  In  regard  therefore 
to  removing  eyes  when  sympathetic  mischief  was  estab- 
lished, the  opinion  given  should  be  a  very  guarded  one  as 
to  whether  or  not  it  would  beneti t  the  patient.  Mr. 
Ormond  had  referred  to  the  period  which  had  elapsed  and 
to  the  possibility  of  the  patient  in  the  firsl  paper  having 
a  recurrence.  Possibly  his  (Mr.  Snell's)  patient  might, bul 
eight  months  had  now  elapsed  without,  and  there  was  every 
reason  to  hope  that  no  recurrence  would  take  place.     The 
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eye  which  was  badly  affected  with  sympathetic  ophthal- 
mitis had  so  completely  recovered  that,  if  atropine  was 
dropped  in,  the  pupil  would  dilate  fully  and  evenly,  and 
he  did  not  think  examination  would  show  any  evidence  of 
the  former  disease. 


4.   Cyst  of  the  pigment  epithelium  of  the  iris. 
By  M.  S.  Mayou. 

J.  F — ,  male,  a^t.  67,  bootmaker.  Condition  noticed 
when  dilating  the  pupil  for  the  estimation  of  refraction. 
Has  had  convergent  strabismus  as  long  as  he  can  re- 
member. Eyes  inflamed  for  two  years  when  a  child. 
Both  cornea?  nebulous.  E.  V.  -2-^  +  1*00  —  -fy  pt. 
L.  Y.  -&  +  1-00  =  f.j.      Ji  +  4-5. 

Pupils. — Both  active  to  light  and  accommodation.  No 
post-synechiaa  or  other  signs  of  previous  iritis. 

Right  iris. — Nothing  abnormal  is  to  be  seen  when  the 
pupil  is  contracted;  there  is  no  bulging  or  atrophy  of  the 
iris  over  the  situation  of  the  swelling. 

When  the  pupil  is  dilated,  upwards  and  outwards 
lying  behind  the  iris  can  be  seen  a  pigmented  swelling 
with  a  rounded  somewhat  irregularly  notched  outline. 
The  pupil  dilates  evenly  and  the  swelling  does  not  appear 
t<»  be  adherent  to  the  lens  capsule.  (The  swelling  has  been 
under  observation  for  four  weeks  and  has  not  changed.) 

Cysts  of  the  pigment  epithelium  of  the  iris  are  very 
common  as  ;i  pathological  condition,  and  are  associated 
almost  invariably  with  previous  iritis ;  for  this  reason 
they    seem    to   be    very  rare   clinically,   the    iris    margin 

ag  bound  down  to  the  anterior  capsule,  hiding  them. 

There  are  three  clinical  cases  on  record,  namely,  those 
reported  by  E.  T.  Collins  (1),  Eales  and  Sinclair  (2),  and 
Zimmermann   (.'J),  which,  with  the  exception  of  the  case 
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reported  by  Bales  and  Sinclair,  are  almost  Identical  with 
the  presenl  case.  The  point  of  Importance  with  regard 
bo  these  cysts  is  their  differentia]  diagnosis  From  mela- 
notic tumours  "1"  the  iris,  the  peculiar  notched  irregular 

Fig.  8. 


Cyst  of  pigment  epithelium  of  iris. 

Burface  being,  I  think,  an  important  factor  in  differ- 
entiating them.  Occasionally  these  cysts  reach  a  large 
size,  as  in  the  case  recorded  by  Bales  and  Sinclair. 

References. 

1.  B.    T.    Collins. — Ophthalmic    ll<>sj>!f<il    Reports,  xiii, 

,..  i. 

2.  Eales  and  Sinclair. — Transactions   <>/  the   Ophthal- 

in ological  Society,  xvi,  p.  96. 

3.  Zimmekmann. — Anna /*  of  Ophthalmology  (American  , 
1897. 

[Card  specimen.     June  8th,  1905.) 
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V.  DISEASES  OF  THE  LENS. 
1.  An  unusual  form  of  lamellar  cataract. 
By  M.  S.  Mayou. 

A.  W.  M — ,  ast.  32  years,  was  admitted  under  the  care 
of  Mr.  E.  Treacher  Collins,  at  Moorfields.  His  sight  had 
been  failing  for  the  last  six  or  seven  years. 

Family  history. — Patient  has  three  sisters,  all  with  good 
sight;  no  history  of  "cataract"  in  the  family. 

Previous  history. — No  history  of  fits  when  a  child. 
When  aet.  9  years  his  sister  remembers  that  he  had  a 
"black  eye,"  but  does  not  recollect  which  it  was. 

V.  -x-g  R.  and  L.,  c  correction. 

Present  condition. — General  health  good.  No  defective 
enamel  of  teeth.  Cornea  and  media  clear.  Left  lens 
shows  no  change.      Fundi — Small  myopic  crescents. 

Right  lens. — The  inner  quadrant  shows  a  moderately 
dense  striated  opacity,  extending  inwards  to  the  centre, 
and  situated  well  within  the  cortical  layers  (that  is  to  say, 
there  is  a  clear  band  of  lens  tissue  between  it  and  the 
periphery  which  is  not  uncovered  by  the  dilated  pupil). 
The  inner  margin  is  well  defined  and  rounded  in  outline; 
it  is  slightly  notched  in  the  lower  part,  and  evidently 
occupies  several  lamella)  of  the  lens.  When  seen  by 
oblique  illumination  there  is  evidently  some  alteration  in 
density  in  the  rest  of  the  lamellae  occupied  by  the  opacity, 
and  when  examined  with  a  plain  mirror  a  faint  line  can 
be   Been  in  the  clear   lens  outside  the  opacity,  evidently 

supying  the  position  of  the  apes  of  the  lamella)  beyond. 
(Card  specimen.     November  10///,  L904.) 
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2.    Posterior  lenti-conus. 

By  0.  Dei  eei  i  \   Marshall. 

Saeah  T — ,  a'!.  23  years,  came  bo  Moorfields,  complain- 
ing of  inability  fco  see  to  do  near  work  ai  night-time. 
she  had  noticed  the  right  eye  to  be  defective  tor  aboul  a 
year. 

1?    v   =    '"'     I.   V    —  3 

xv.    v  .  (i(),    u.    v  .   —    6. 

On  examining  the  eye  with  an  ophthalmoscope  mirror 

at  18"  or  so  from  the  eye,  there  appears  a1  firs!  Bighl  to 
be  a  posterior  polar  cataract.  On  looking  more  carefully , 
however,  it  is  seen  that  this  small  patch,  which  is  a  hunt 
three  quarters  the  size  of  the  nndilated  pupil,  is  really  dne 
to  a  difference  of  refraction  on  the  posterior  surface  of  the 
lens,  which  is  quite  clear,  and  has  no  opacity  on  it  what- 
ever.     The  condition  is,  of  course,  congenital. 

(Card  specimen.      December  8th,  1904.) 


3.    Unusual  opacity  in  both  lenses. 
By  J.  Herbert  Parsons. 

Ivy  F — ,  ivt.  12  years,  was  brought  tome  at  the  Hospital 
for  Sick  Children,  Great  Ormond  Street,  for  defective 
vision.  The  vision  had  always  been  had.  Without  atropin 
the  vision  in  each  eye  was  found  to  be   ,''.,. 

Under  atropin  it  was  found  that  there  were  symmetrical 
opacities  at  or  slightly  behind  the  nuclei  in  each  lens  : 
they  were  circular,  about  3mm.  in  apparent  diameter,  and 
of  a  granular  appearance.  In  the  righl  eye  fine  lines  of 
opacity  passed  forwards  to  the  anterior  cortex  in  the  upper 
and  outer  part,  where  there  was  a  somewhat  sector-shaped 
opacity,  much  denser  than  the  others;  this  was  uol  visible 
until  the  pupil  was  dilated. 
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The  President  said  he  had  seen  several  eases  of  well- 
detined  dirk-like  opacities  located  about  the  posterior  pole. 
One  case  he  had  in  mind  which  he  had  seen  on  and  off 
for  more  than  fifteen  years,  and  it  remained  perfectly 
stationary.  The  patient  was  a  schoolboy  when  he  (Mr. 
Tweedy)  first  saw  him,  and  he  was  now  an  architect,  and 
doing  good  work.  With  slight  dilatation  of  his  pupils, 
at  first  by  weak  atropin,  and  later  by  the  removal  of  a 
small  portion  of  the  sphincter  of  the  iris  down  and  in  he 
had  perfectly  good  sight. 

Mr.  Parsons,  in  reply,  said  that  this  was  the  only  case  of 
the  kind  he  had  seen.  What  struck  him  was  the  dissimi- 
larity of  the  case  from  those  generally  described.  They 
were  not  posterior  polar  opacities,  and  were  not  correctly 
described  as  such  ;  the}'  were  posterior  cortical,  though  he 
did  not  think  they  were  far  behind  the  nucleus.  One  or 
two  observers  had  thought  that  they  were  nuclear.  He 
believed  they  were  behind  the  middle  of  the  lens.  He 
did  not  regard  them  as  definitely  of  the  lamellar  type  ; 
there  was  no  evidence  of  trouble  with  the  enamel  of  the 
teeth,  and  the  condition  was  undoubtedly  congenital. 
The  present  child  had  vision  T'v,  which  eliminated  the 
necessity  for  any  interference  with  the  eyes.  There  were 
not  sufficient  cases  recorded  to  enable  one  to  lay  much 
stress  upon  them. 

(December  8th,  1904.) 


4.   Coralliform  cataract. 
By  J.  Herbert  Fisher. 

P.  (J — ,  female,  Bet.  47  years. 

Patient's  mother  had  cataracts  at  48  years  of  age.  It 
is  unknown  if  her  cataracts  weir  acquired  or  congenital. 
A  successful  operation  was  performed  sit  Moorfielda  by 
Mr.  Hutchinson. 
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One  of    patient's    brothers    had    congenita]    catars 
one  eye  was  i »| >era 1 1 n I  on  bj   Mi-.  Wordsworth,  and  failed. 
Eer  other  brothers  and  sisters  have  good  eyi 

Patient's  righl    eye    was  operated   for  cataracl   by  Mr. 

Coujht  twenty-five  years  ago;  the  operation,  of  doubtful 
n;it  hit,  improved  visional  first,  bul  patient  recollects  hearing 
it  said  that  "  the  gap  filled  with  cholesterin."  I  excised 
this  eve  iii  August,  1901;  it  was  Mind  and  painful,  with 
b  huge  ciliary  staphyloma,  which  the  lids  failed  to  cover: 
pathologically,  it  presented  some  (?)  lens  remains,  spots 
of  atrophy  of  choroid,  and  a  disc  deeply  excavated  by 
glaucoma  cupping.  The  vision  of  the  left  eve  at  this 
time  (1901)  with  —  1  D.  spli.  was  ,';.  This  eye  cannot 
dow  see  ■£$  with  any  lens;  so  that,  as  far  as  can  be  judged, 
the  cataract  must  have  increased;  and  the  notes  indicate 
this,  as  the  opacity  four  years  ago  was  stated  t<>  be  limited 
to  the  anterior  and  posterior  cortex,  while  at  the  present 
time  an  axial  spindle  can  be  seen  uniting  these  main 
portions  of  the  opacity;  the  individual  particles  com- 
prising the  change  in  the  cortices  are  very  coral-like 
in  appearance,  and  many  of  them  are  brilliantly  glisten- 
ing. A  similar  case  was  shown  at  this  Society  by  Mr. 
R.  Marcus  Gunn,  and  is  recorded  in  Vol.  XV.  of  the  Trans- 
actions ;  the  patient  was  one  of  a  family  who,  in  five 
generations,  showed  a  remarkable  tendency  to  cataracts, 
many  of  which  were  of  coralliform  character.  Mr.  Grunn 
treated  his  case  by  iridectomy;  the  patient  did  well,  lait 
it    is  noted  that  the  iris  bled  freely. 

(June  8th,  1905.) 

Mr.  Nettleship  mentioned  a  family  in  which  "coralli- 
form "  or  "  axial "  cataract  occurred  in  five  generations, 
affecting  28  out  of  perhaps  loo  individuals.  Tin-  case 
was  about   to  be   published   in   the   Moorfielde    Hospital 

Ri  ju>rts. 
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VI.  DISEASES  OF  THE  RETINA. 

1.     Chcmges  at  optic  disc  and  macula. 

By  Walter  H.  Jessop. 

Richard  W — ,  aet.  19  years,  architect,  came  to  St. 
Bartholomew's  Hospital  on  December  7th,  1904.  He 
stated  that  till  two  months  ago  his  eyes  were  quite  well, 
and  that  one  night  he  had  very  severe  frontal  headache, 
and  then  found  the  sight  blurred,  especially  before  the 
left  eye  ;  this  blurring  of  sight  has  increased  gradually  in 
left  eye ;  he  first  consulted  Mr.  Stanford  Morton,  and  was 
treated  with  mercurial  ointment  above  brow,  iodide  of 
potassium,  leeches,  and  complete  rest  from  work  for  two 
months.  He  says  that  7  months  ago  the  right  eye  was 
bandaged  owing  to  inflammation,  and  that  he  could  see 
well  with  left  eye  to  read,  etc.  He  has  never  had  a  blow 
on  the  eye,  does  not  smoke  much,  no  specific  history, 
no  family  history  of  blindness. 
R.  f  partly. 

L.  -^j  excentrically.      Pupils  equal,  act  normally; 
In  both  eyes  T.  n. 

Field  of  vision. — L.  E.  normal  for  white  ;  there  is  a 
large  central  scotoma  for  red,  but  rest  of  red  field  is 
normal. 

Ophthalmoscope, — Right  eye  fundus  normal,  rather 
marked  fovea!  ring.  Left  eye,  modi;!  dear;  optic  disc  deeply 
excavated  on  temporal  side  up  to  the  scleral  ring;  nasal 
aide  of  disc  about  \  of  0.  D.,  and  rather  pale  in  colour; 
main  retinal  vessels  norma]  size;  a  small  vessel  crossing 
Lower  pari  of  disc  towards  the  macula  lies  on  a  thin  mem- 
brane over  the  cnp. 


V. 


i  \ii.\Ti.i:  \i,    NEUR0-R17  IM  I  [8.  98 

A.bove  in  tin-  excavation  of  0.  D.  is  b  small  bluishtgrey 
patch  with  ;i  vessel  coming  from  it  and  passing  towards 
macula;  near  the  temporal  margin  of  scleral  ringofO.  D. 
are  Borne  Bmall  vessels  in  the  floor  of  0.  I). 

The  Bnperficial  surface  of  retina  near  the  outer  edgi 
disc  has  ;i  vit reous  look. 

Y.  S. — The  area  above  the  macula  looks  raised,  and  when 
I  first  siiw  him  (December  7th)  I  thought  it  was  a  shallow 
detachment . 

December 27th. — L.  E.:  At  macula  isa  halo  surrounding 
an  almost  uniform  red  area,  towards  centre  this  is  darker 
red,  giving  idea  of  a  hole  in  retina. 

January  21st. — The  optic  disc  the  same. 

L.  E.  :  Y.  S.  area  has  changed;  the  apparent  depression 
on  fovea  is  not  so  much  marked;  several  small  glancing 
dots  over  surface  (cholesterine). 

He  has  been  treated,  with  Dng.  hydrarg.  inunction 
above  left  brow  and  Syrup  of  iodide  of  iron. 

The  condition  of  the  optic  disc  I  think  is  congenital, 
but  I  should  like  opinions  on  the  appearance-  of  the 
yellow  spot  region. 

(Card  specimen,     January  26th}  L905. 


2.    I' iti I utercd  >neuro-retinitis  ('.'  dm    to   chlorosis)  ;    rapid 
development  of  star-like  changes  at  the  macula  lutt 

By  L.  Werner,  M.B.  (Dublin). 

MissM.  S — ,  a3t.  24  years,  consulted  me  on  November 
I  1th,  1898.  She  was  anaemic,  and  had  been  so  for 
many  years.  The  anaemia,  however,  was  not  very  pro- 
nounced. As  a  child  she  had  scarlatina,  and  for  Borne 
time  afterwards  the  glands  of  her  neck  were  enlarg 
but  none  could  be  fell  when  she  visited  me.  She  did  oof 
suffer  from    headache   or   sickness   of   stomach,    and  with 

the  exception  of  the  defect   in     her    vision  and   a   feeling  of 
weariness  she  had    nothing    special    to    complain  of.       Ber 
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father  died  of  heart  disease  ;  her  mother,  two  brothers, 
and  two  sisters  are  living  and  enjoy  good  health. 

The  patient  states  that  on  November  loth,  the  day 
before  the  consultation,  on  getting  up  she  noticed  a  mist 
over  the  left  eye.  It  increased  during  the  day,  and  was 
considerably  worse  the  next  morning.  The  eye  appears 
normal  externally,  but  she  can  only  see  the  hand  moving 
before  it.  The  field  of  vision  is  greatly  contracted, 
especially  above  and  below,  while  central  colour  perception 
is  good. 

On  ophthalmoscopic  examination  the  optic  disc  pi'esents 
an  unusual  appearance  ;  near  the  upper  margin  it  has  all 
the  appearance  of  a  choked  disc  ;  it  is  greatly  swollen, 
bluish,  and  vascular.  The  veins  are  very  much  engorged, 
tortuous,  and  corkscrew-like ;  the  tortuosity  is,  however, 
in  part  congenital,  as  the  veins  in  the  right  eye  exhibit  a 
minor  degree  of  tortuosity  without  engorgement.  The 
fundus  of  that  eye  is  perfectly  normal  otherwise,  and 
V.  =  §.  The  remaining  portion  of  the  disc  is  white  and 
atrophic  looking*,  with  faintly  striated  indistinct  (woolly) 
margins,  suggestive  of  subsiding  neuritis.  The  centre  of 
the  disc  is  filled  in,  and  the  point  of  origin  of  the  vessels 
in  great  part  concealed.  There  is  some  cloudiness  of  the 
retina  in  the  neighbourhood  of  the  disc  and  macula,  but 
with  the  exception  of  a  greyish-white  area  at  the  fovea 
no  changes  can  be  detected  in  this  situation.  Under 
atropine  the  refraction  of  the  swollen  edge  of  the  disc 
is   +  4,  the  rest  of  the  fundus  being  emmetropic. 

Careful  examination  of  the  orbit,  nose,  etc.,  failed  to 
reveal  any  local  cause.  No  albumen  in  the  urine,  sugar 
reaction  doubtful.      Treatment,  KI  and  iron. 

November  18th,  1898. — V.  improved  to  counting  fingers 
.it  0*5  in.  \"  change  in  the  fundus,  greyish  spot  at  m.l. 
as  before.      Patient  says  thai  Bhe  has  suffered  from  thirst 

a  •_-• I  deal  since  a  few    months,    but    lias    not    lost  flesh, 

[Jrine  examined  with  same  result  aa  on  previous  occasion. 
\-  a  matter  of  precaution  she  was  advised  to  avoid 
and   Earinaceous  food. 


i  Ml. A  I  i.i;  \l.    \l.i  R0-RE1  INITI8.  '■'■> 

November  21st,  L898. — V.  fingers  at  three  metres. 
I  was  surprised  to  find  a  perfect  Btar  of  brilliant  white 
lines  at  the  m.  I.,  Bnch  asone  Bees  in  albuminnric  retinitis. 
Not  a  single  indication  of  this  was  visible  at  the  hist 
visit.  Some  of  the  radii  composing  the  Btar  are  broken 
u|)  into  two  or  more  pieces,  while  others  are  unbroken  ; 
they  all  Bhow  a  minnte  irregularity  in  their  outline. 

November  26th,  1898.— V.  =  fa.  A  Eew  soft-edged 
white  spots  have  made  their  appearance  al  the  inner  Bide 
of  the  disc.      Streaks  ai  m.  1.  somewhat  broader. 

November  30th,  1898. —  Field  of  vision  unchanged. 
Disc  paler  above  and  less  swollen.  Cloudiness  of  retina 
diminished.  Lines  of  star  more  defined  and  broken  np. 
Their  edges  are  bordered  by  pigment  of  a  very  finely 
granular  nature,  especially  at  the  Eoveal  ends. 

January  5th,  L899. — A".  —  ^\-}.  Swelling  of  disc  quite 
gone.  Fresh  white  spots  have  formed  ai  the  edge  of  the 
disc  where  the  swelling  previously  existed.  Macular  star 
broken  up  into  dots.  A  few  sparkling  crystals  are  visible 
at  the  macula. 

February  15th,  1899.— V.  still  §%-.  Disc  quite  distinct 
in  outline  now,  but  the  lower  part  of  it  is  covered  by  a 
connective-tissue-like  patch.  Spots  at  m.  1.  and  else- 
where have  diminished  in  number.  The  vessels,  more 
especially  the  arteries,  are  narrower  than  normal.  Patient 
states  that  she- feels  much  stronger,  and  never  drinks 
except  at  meals.  She  lias  been  taking  iron  pills  for  the 
last    two  niont  lis. 

It  is  difficult,  in  the  absence  of  a  local  cause,  to  account 
for  the  limitation  of  the  neuro-retinitis  to  one  eye.  Cere- 
bral tumour  and  Bright's  disease,  which  in  rare  cases 
produce  a  unilateral  neuritis  or  neuro-retinitis,  are 
excluded  in  this  instance.  Diabetes  is  improbable;  the 
great  swelling  of  the  disc,  the  star  at  the  m.  L,  and  the 
absence  of  haemorrhages,  to  sav  nothing  of  the  indefinite- 

JS  o(    the  constitutional  symptoms — -all   these  are    against 

diabetes.      The  anaemia    must   therefore   be    considered  as 
the  probable  cause  of   the   eye   affection.      I    have   never 
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seen,  or  read  of,  an  instance  of  neuro-retinitis  in  one   eye 

as  a  result  of  chlorosis,  but  there  seems  to  be  some 
evidence  that  it  may  produce  appearances  similar  to  those 
of  albuminuric  retinitis.  Growers  gives  an  example  of  this 
in  his  Medical  Ophthalmoscopy  (Plate  VIII,  first  ed.). 
Both  eves  were  affected.  Three  months  later  the  discs 
were  atrophic,  and  V.  was  reduced  to  quantitative  per- 
ception of  light  in  one  eye  and  Jaeger  No.  18  in  the 
other. 

An  interesting  point  in  connection  with  my  case  is  the 
rapidity  (three  days  or  less)  with  which  the  extremely 
well  pronounced  changes  at  the  macula  developed.  I 
may  remark  that  they  are  not  in  the  least  exaggerated  in 
the  sketch.  The  preservation  of  good  colour  vision 
counterbalanced  the  great  contraction  of  the  field  of 
vision  and  rendered  the  prognosis  more  hopeful. 


3.   Detachment  of  retina. 
By  D.   J.  Wood   (Cape  Town). 

In  Vol.  XII  of  the  Transactions  of  the  Ophthalmo- 
logical  Society  I  reported  a  case  of  very  uncommon 
disturbance  in  the  fundus  oculi,  and  a  very  faithful 
picture  by  Miss   Stone   appears  in  the  vol.   (p.   143). 

At  the  time  it  was  looked  upon  as  an  ophthalmic 
curiosity,  but  after  twelve  years  I  have  met  with  a  second 
case  so  exactly  like  it  as  to  suggest  most  forcibly  that 
these  cases  are  fche  result  of  a  definite  disease,  probably 
very  rare,  but  calling  for  elucidation  with  a  greater  claim 
than  a  Bingle  case. 

I  much  regrel  that  the  picture  of  the  fundus  was 
altogether  beyond  my  powers  <>i'  delineation,  and  I  can 
only  refer  t<»  the  picture  in   Vol.  XII,  which  was  drawn 

for     Mr.    Nettleship,    and    which    shows    some    of   the    more 
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striking   features  of  the    presenl    case.     The   patient,   M. 

W — ,  ;i  niKii  ;ri.  35  years.  From  Wakkerstrom,  Cape 
Colony,  came  to  me  on  October  LOth.  Be  had  losl 
his  right  eye  some  five  yeara  before  From  ;i  perforating 
ulcer,  and  the  eye  bad  been  excised.  The  lefl  eye  bad 
then  been  failing,  bul  either  be  had  nol  complained  or 
for  some  other  reason  fche  eye  had  aol  been  looked  nt 
by  fche  operator.  Since  then  the  failure  bad  been  gradual 
until  the  last  five  weeks,  when  the  vision  had  rapidly 
deteriorated. 

It  is  probably  merely  a  coincidence  that  this  man  was 
as  bucolic  for  a  Dutchman  as  the  former  case  was  for  an 
Englishman,  which  if  my  memory  serves  was  a  good  deal. 
His  vision  was  only  light  perception,  and  the  movement 
of  large  objects  below.  The  pupil  acted  well  to  light,  and 
the  tension  was  normal. 

The  ophthalmoscope  showed  two  rounded  detachments 
meeting  below  and  widening  out  above.  The  vitreous 
was  clear.  One  could  see  to  just  below  the  disc,  but 
it  was  the  extraordinary  swelling  and  tortuosity  of  the 
vessels  which  attracted  attention,  and  which  at  once 
recalled  the  former  case,  though  it  was  not  till  the 
patient  had  left  that  I  looked  it  up  and  saw  how  exactly 
similar  they   were. 

The  vessels  were  more  than  double  their  proper  size 
and  were  tortuous  to  a  degree,  owing  evidently  to  fche 
numerous  constrictions  which  occurred  at  varying  dis- 
tances  along  their  course. 

Thus,  a  main  branch  of  the  artery  going  inwards  from 
the  disc  showed  in  a  disc's  diameter  no  fewer  than  six  con- 
strictions, so  that  it  looked  beaded,  but  fche  Lengths  between 
the  bands  were  generally  greater,  and  fche  larger  vessels, 
especially  the  veins,  looked  like  strings  of  sausages. 

The  bands  causing  the  constrictions  were  evidently 
retinal  in  origin,  and  in  ninny  cases  gave  rise  to  such  an 
appearance  as  might  have  been  produced  by  Btitching  fche 

vessel  down  to  the  retina.  This  was  very  clearly  -how  n 
by  a  vessel  seen  in  profile  on  the  lower  outer  part  of  tin- 

VOL.   XXV.  7 
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detached  retina  and  stitched  down  as  mentioned  by  five 
equidistant  bands.  Similar  bands  may  be  seen  in  the 
drawing  by  Miss  Stone,  but  not  to  such  a  marked  extent. 
In  both  cases  it  was  difficult  to  follow  the  arteries  and 
veins  owing  to  their  tortuosity,  and  also  from  their  great 
similarity  in  colour;  but  it  seemed  that  on  the  whole  the 
constrictions  on  the  arteries  were  closer  together  than 
those  on  the  veins,  and  in  the  former  seemed  more  a  con- 
traction of  the  lumen,  while  in  the  latter  it  was  more  that 
they  were  bound  down  by  narrow  bands.  The  margin  of 
the  disc  was  just  visible,  but  that  was  the  only  landmark  in 
a  confusion  of  twisted  vessels,  white  exudation  patches, 
and  semi-detached  retina. 

The  streaky  patches  seen  in  the  picture  had  a  counter- 
part in  a  somewhat  similar  position.  The  retina  up  and 
out  was  the  most  natural,  but  it  shaded  off  into  a  ripple- 
marked  detachment  which  in  turn  passed  behind  the 
rounded,  grey,  and  opaque-detached  retina  in  the  lower 
part  of  the  fundus.  I  saw  no  recent  haemorrhages,  but  it  is 
very  possible  that  some  of  the  patches  represent  old  ones. 

The  remarkable  similarity  of  the  two  cases  suggests,  of 
necessity,  a  common  cause.  Is  it  a  proliferation  of 
inflammatory  tissue  in  the  retina,  causing  the  constriction 
of  the  vessels  and  their  consequent  distension,  or  is  it 
primarily  a  disease  of  the  vessels?  How,  again,  are  we 
to  account  for  the  remarkable  lightness  of  colour  of  the 
veins  in  each  case,  which  suggests  a  mixture  of  blood 
lit  tween  veins  and  arteries  ? 

Probably  one  would  be  right  in  supposing  that  at  last 
the  serum  from  the  obstructed  vessels  caused  detachment 
of  the  retina  to  occur,  and  that  the  rapid  failure  <>t  vision 
;it  i In-  end  was  due  to  this. 

I  feel  sure  that  other  cases  musl  have  been  seen  by 
Others  and  perhaps  recorded,  and  I  venture  to  bring  this 
case  before  the  Society  in  the  hope  that  it  may  lead  to 
the  recording  of  other  cases  and  their  elucidation. 

I  shall  try  to  keep  in  touch  with  the  second  case,  and 
n  may  beihal  the  case-books  of  Moorfielda  Eospital  may 
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enable  the  (irsl   to  be   braced;  and   perhaps    re-examined. 
He  was  admitted  under  Mr.  Tweedy.)    Th.is  patient  within 
b  Few  months  had    both   eyes  excised    for  pain.     One  was 
examined   pathologically,  and  showed  total  detachment 
retina,  which  contained  enormously  dilated  vessels. 

January  27th,   L9< 


k   Folding  of  retina  in  glaucoma  cup. 

By  J.    Hi:i:i;ki:i    PaRSONS. 

J.  I) — ,  male,  aet.  40  years.     December  17th,  1898,  out- 
patienl  al   Royal  London  Ophthalmic  Hospital  with   recur- 
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Detachment  of  she  ritreoiis  and  folding  of  the  retina  in  glaucoma 

cup.      x  :>. 

rent  iritis.      February  1st,  L889 — Lefl    iridectomy.      -July, 
1902—"  Rheumatic  gout,"  followed  by  iritis. 
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April     22nd,     1903. — Right     eye — Cornea  insensitive; 
A.  C.  wry  shallow.      Iris,  large  new  vessels;   pupil  small, 

adherent    to    cornea    at    periphery.        Lens,  cataractous. 

No    perception    of     light.       T.   +   1.       Left  eye — Cornea 

clear ;     A.     C.     shallow.        Coloboma     up.  Lens     clear. 

N  •  —  18-       L-  "■ 

The   right    eye  was  excised,  hardened   in  10   per  cent. 

formol,  and  bisected  in  a  sagittal  direction. 


Fig.  5. 


Detached   eitreous;    thickened  hyaloid,  with  blood-clot   above,      x    66. 


Macroscopic  >  vamination. — A.  c.  shallow  ;  wide  peri- 
pheral anterior  synechia,  2  mm.  Iris  atrophic.  Lens 
opaque.  The  vitreous  is  detached,  bounded  by  an  umbrella- 
shaped  membrane  stretching  from  the  disc  bo  the  ora 
serrata  ;  in  the  apex  in  Eronl  of  the  disc  is  a  haemorrhage. 
Retina  in  situ;  contains  haemorrhages. 

Microscopic  i  xamination. — ( lornea,  epithelium  irregular, 
vacuolated:  some    infiltration  of  stroma,  and    vasculansa- 
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linn  of  periphery,  [ris  degenerated;  peripheral  anterior, 
and  pupillary  posterior  synechias,  with  occlusio  pupillse. 
Posterior  chamber  full  of  inflammatory  exudates  containing 
pigment  cells. 

The  vitreous  is  detached  and  bounded  by  the  hyaloid 
membrane,  which  is  thickened  and  cellular,  the  cells  being 
long  and  spindle-shaped,  with  oval  nuclei.  The  Bpace 
between   the   hyaloid   and  the    retina    is    filled    with    aon- 

Fig.  6. 


Retina  in  glaucoma  cup,  folded  and  cystic. 


coagulable    thud.       The    retina    is    degenerated,  but   nol 
detached;  the  choroid  is  thin  and  atrophic. 

The  optic  disc  is  deeply  cupped,  and  the  retina  has  been 
dragged  into  it  and  folded,  probably  by  the  organisation 
and  contraction  of  new-formed  connective  tissue.  The 
traction  on  the  retina  lias  led  to  the  formation  of  cystic 
spaces  l). 'tween  the  layers.  (March  9th,  1905.) 
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5.    Peculiar    changes  in   optic    disc,   retina,    and    choroid; 

?  tubercle. 

By  Reginald  E.   Bickekton. 

The  patient,  ret.  15  years,  was  sent  to  the  Central 
London  Ophthalmic  Hospital  on  July  20th  last  year  by 
Dr.  Loehhead,  of  Harringay,  suffering  from  neuro-retinitis 
of  the  right  eye,  and  was  admitted  under  the  care  of  Mr. 
Ernest  Clarke.  Ophthalmoscopic  examination  showed 
well-marked  neuritis  with  some  six  or  seven  dioptres  of 
swelling,  also  evidences  of  surrounding  retinitis  and  several 
small  haemorrhages. 

Right  fundus  at  the  present  time. — The  disc  is  slightly 
raised,  with  woolly  margins,  finely  striated  and  of  a  bluish  - 
white  colour.  A  yellowish-white  area  completely  surrounds 
the  disc  excepting  on  the  outer  side  at  the  level  of  the 
macula,  this  is  raised  in  places  and  over  it  course  the 
retinal  vessels.  Still  further  removed  from  the  disc  is  an 
area  of  white  and  yellowish-white  dots,  also  crossed  by  the 
retinal  vessels,  and  on  the  inner  side  of  the  disc  a  small 
vessel  is  seen  extending  upwards  and  inwards  towards  the 
periphery,  abnormally  straight  in  its  course,  and  apparently 
imbedded  in  a  white  streak.  Above  the  disc,  and  inclined 
a  little  inwards,  another  retinal  artery  crosses  first  the 
large  yellowish-white  area  immediately  surrounding  the 
disc,  then  in  succession  five  smaller  areas  of  a  like  nature. 
Three  small  dots  appear  at  the  macula,  while  nearly  all 
round  are  others  of  a  white  and  yellowish-white  colour, 
many  of  tin-  Latter  glisten  and  some  are  continent.  The 
choroidal  vessels  are  not  seen  in  these  patches,  and  there 
i-  no  deposit  of  pigmenl  ;it   their  margins.       Many  ^\  the 

jgele  ;ire  surrounded  by  exudation  \  there  is  ;i  marked 
absence  of  opacity  in  the  vitreous,  while  a  single  opacity 
i-  to  be  seen  in  the  lens.  At  no  time  were  opacities  present 
in  the  vitreous,  nor  was  K.  P.  ever  Pound. 

Previous    history. — The     patient    could    not     remember 


PLATE  II. 

Figs.  1  and  2  illustrate  Mr.  R.  E.  Bickerton's  case  of  Changes 
in    the    Optic    Disc,    Retina,    and    Choroid    (?  Tubercle) 

(p.  102). 

Fig.  1  shows  the  marked  globular-like  swelling-  (some  10 — 12  dioptres) 
of  the  head  of  the  optic  nerve.  In  the  lower  quadrant  is  seen  a  shallow 
detachment  of  the  retina  with  haemorrhages  on  it,  and  tortuosity  of  the 
vessels. 

Fig.  2. — The  same,  six  months  later,  showing  the  marked  retino-cho- 
r<  tidal  changes  surrounding  the  still  swollen  nerve,  the  detachment  in  the 
lower  quadrant  having  disappeared. 
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Fig.   I. 


Fig.  2. 


Som,  linf-'. 
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having  been  ill,  other  than  with  a  sore  throat  and  tonsil- 
litis some  four  months  previously,  and  had  otherwise 
always  been  In  good  health.  On  July  L2th  she  went  to 
bed  as  usual,  but  on  waking  next  morning  found  every- 
thing very  misty  before  her  right  eye,  not,  however,  accom- 
panied by  pain,  headache,  or  any  feeling  of  nausea 
Bickness.  Previous  to  this  she  had  never  been  troubled 
with  her  sight  and  had  never  worn  glasses.  Menstruation 
had  commenced  seven  months  before  and  had  been  regular 
and  normal,  the  Inst  period  having  ceased  thirty-sis 
hours  U'l'oiv  this  eye  trouble  first  appeared.  There  is  no 
history  of  injury. 

Family  history. — Good.  One  brother  had  died  of  diar- 
rhoea and  sickness  in  infancy,  and  one  sister  of  diphtheria 
when  6  years  of  age. 

General  condition. — Slightly  amende,  with  pale  mucous 
membranes.  No  excess  of  white  corpuscles,  luemoglobin 
70  per  cent.,  pulse  100;  a  venous  hum  can  be  heard  on 
both  sides  and  a  blowing  first  cardiac  sound  over  the 
pulmonary  cartilage.  No  evidences  of  disease  could  be 
made  out  either  in  the  chest,  abdomen,  or  the  Dervous 
Bystem.  The  urine  when  first  examined  was  acid  with  a 
slight  trace  of  albumen,  but  though  frequently  examined 
later  no  further  trace  was  found  ;   it  contained    no  BUgar. 

Ophthalmoscopic  ally. — The  right  disc  showed  Borne  Bis 
or  seven  dioptres  of  swelling,  and  there  was  a  I; 
tongue-shaped  patch  of  exudation  in  its  immediate 
neighbourhood,  crossed  by  one  of  the  retinal  vessels  :  on 
the  outer  side,  and  just  beyond  this  patch,  was  a  globular 
red  spot  of  cloudy  appearance,  and  only  vaguely  defined, 
which  gave  rise  to  some  difference  of  opinion  a-  t" 
whether  it  was  simply  a  haemorrhage  or  the  "  cherry-red 
spot."       A  slightly  raised   swelling  was  t<>  I  in  the 

lower    half    of   the    fundus    with     one   haemorrhage    "ii    it, 

which    looked    very    like   a    shallow    detachment    of    the 

retina.  This  swelling  proved  to  be  a  detachment  which 
later  on  acquired  considerable  proportions,  and  on  it 
another  haemorrhage  appeared.     The  vision   of  the  right 
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eye  at  this  time  was  ^  ?  and  J.  19,  and   the  upper  half 
of  the  field  was  contracted.     The  left  eye  was  unaffected. 

On  August  2nd,  1904,  the  swelling  of  the  disc  was 
greater  in  area  and  elevation  (ten  dioptres)  and  highly 
vascularised  on  its  surface  as  also  in  its  deeper  parts. 
The  margins  in  places  were  clearly  defined,  but  the  outer 
side  was  distinctly  woolly.  The  field  of  vision  taken  at 
this  time  showed  a  still  greater  degree  of  contraction  to 
a  narrow  area  in  the  lower  half  extendi  no-  from  10°  above 
the  centre  to  60°  below. 

On  August  19th,  the  date  of  the  first  of  the  two  paint- 
ings, there  was  a  large  globular-like  swelling  of   the  disc 
(10  dioptres)  with  woolly  margins  below  and  on  the  outer 
side.     A  stiffness  in  the  appearance  of  some  of  the  vessels 
showed  there   was   congestion   and  a   slightly  cedematous 
condition  of  the  retina.     The  lower  quadrant  of  the  retina 
was  detached,   with  marked   tortuosity  of  the  vessels  and 
two    large    haemorrhages,   one   of    which   appeared  to   be 
directly    connected  with   a  retinal    artery.        On    August 
23rd  there  was  not  even  perception  of  light  with  this  eye. 
September  2nd — Shadows  were  perceived.    October  18th — 
Counted     fingers     at     one    metre     distance,    and    J.    20. 
November  29th — V.   ^   and   J.   16.      December  9th — V. 
-^-|j-  and  J.  16.      December  27th — The  patient  complained 
that  the  right   orbital  region   had    been   painful.      There 
was  neither  proptosis  nor  any  limitation  of  movement,  and 
tlic  pupil  reacted  normally.    She  had  complained  of  head- 
ache on   the  right  side   of  her  head   for  some   two  weeks 
previously.      The  vision  at  this  time  had   improved   to  6^ 
and   J.   16.      January   17th,   1905 — The  vision   had  again 
improved   to    -6^0-   and  J.   14.      February    14th — R.  V.    J*-0 
and  .J.   12,  the  field  of  vision  very  much  contracted  barely 
exceeding  the  20^  circle.      February  28th — R.  V.  (^0,  but 
with   aph.   +    1'25   ./',-,  and  one  word  of   J.  10;    the  Held  of 
vision  still  more  contracted,  being  within  the  20°circle. 

Treatment. —  During  the  more  active  stages  <>l'  the 
neuritis  leeches  were  applied  ;it  various  time-,  followed 
later    by   blistering   of    tin-   temple   and    the    wearing  of 
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smoked  glasses,      [nternally  potassium  Iodide  in  model 
dosed  with  pil.  hydrarg.,  while  Later  still,  iron  and  potassium 
iodide   were  given,  followed    by    Ferri  el    ammon  cit   and 
liquor  nrsenicalis,  cod-liver  oil,  and  malt. 

(March  '•'///,  M" 

Mr.  \\  .  II.  Jessop  remarked  that  two  years  ago  he 
Bhowed  a  similar  case  before  the  Society,  and  read  the  notes. 
He  knew  it  was  tubercular,  because  there  was  a  tumour  on 
tin-  outer  side  of  the  sclerotic j  this  was  examined  by 
Dr.  Dry 8 dale  ;m<l  proved,  by  injection  into  animals,  to  be 
tubercular.  The  detachments  originated  in  two  natural 
swellings,  and  as  they  disappeared  there  arose  thai  condi- 
tion of  the  retina.  There  were  no  changes  in  the  vitreous. 
The  girl,  from  having  a  vision  of  g^,  now  had  one  of  §. 
A  suggestion  was  made  that  the  eye  should  be  excised 
owing  to  the  fact  that  if  tubercular  material  were  injected 
into  the  eyeball  general  tuberculosis  followed.  But  he 
M  p.  Jessop)  was  sure  that,  as  far  as  our  own  species  was 
concerned,  thai  was  nol  the  fact.  Bis  case  had  other 
signs  of  tubercle  about  her.  A1  the  beginning  her  ten- 
sion was  slightly  minus. 

Mr.  Bickerton,  in  reply,  said  the  tension  in  his  case 
remained  normal  throughout.  At  only  one  time  was 
there  a  suspicion  of  minus  tension,  and  thai  was  ;i 
month    after  admission. 


6.   Tntra-ocular  swelling   (gumma)  ;   ?  neoplasm. 

By    GrEORGE    W.    THOMPSON. 

Mks.  \V — ,  sat.  39  years.      History  of  gradual  failure 
vision  (R.  eye)  ;  firsl  noticed  2  years  ago.    The  failure  has 
been  so    very  insidious  and  almost  imperceptible  as  never 
to  cause  any  anxiety  or  seek  consultation  before  now.      No 
pain  or  redness  at  any  time. 
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K.  Y. — Fingers  down  and  oat.  L.  V.  zzz  {i  and  eye  per- 
fectly health  v. 

R.  pupil  a  trifle  larger  than  L.,  and  almost  inactive  to 
direct  light. 

A.  C.  normal.      T.  n. 

Field  very  much  contracted. 

Oph. — (1)  Lens  clear.  (2)  Fine  dust-like  vitreous 
opacities. 

In  the  lower  half  of  the  fundus  the  retina  is  elevated 
in  a  more  or  less  conical  manner,  the  summit  of  the 
conical  detachment  being  -|-  12  dioptres  above  the  level 
of  the  optic  disc.  The  sides  (so  to  speak)  of  the  cone  are 
very  steep,  the  upper,  temporal,  and  nasal  being  practi- 
cally perpendicular  to  the  plane  of  the  fundus,  but  the 
inferior  (side),  after  pursuing  a  more  or  less  perpendicular 
course,  is  seen  to  gradually  tail  off  into  a  low  elevation  of 
detached  peripheral  retina. 

The  superior  and  temporal  sides  are  practically  per- 
pendicular, and  to  a  less  extent  the  nasal  sides,  the  retina 
beyond  the  base  of  the  cone  being  non-detached ;  but 
inferiorly  the  retina  appears  detached  all  the  way  to  the 
periphery. 

The  inferior  temporal  vessels  course  on  the  surface 
of  the  cone,  the  vein  is  a  trifle  enlarged,  and  the  artery 
somewhat  narrowed.      Circulation  maintained. 

The  appearance  of  the  retina. — It  is  quite  transparent, 
and  apparently  detached  or  raised  by  a  solid  sub-retinal 
structure. 

The  sub-retinal  mass  is  translucent,  with  a  dull  whitish 
reflex,  but  no  details  of  choroid  or  other  structure  can 
In-  made  out. 

Pigment. — There  are  three  irregular  islands  of  greyish- 
blaqk  subretinal  pigment  on  the  cone.  The}  are  seen  if 
one  follows  backwards  a  recurrent  retinal  vessel  along 
the  supero-temporal  Bteep  Bide;  the  largest  island  oi 
pigmenl  i-  very  irregular  and  tails  off  gradually  on  to 
the  non-detached  retina, 

There   i-.    further,  a  good  deal  of   pigment   <>n   many 
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parts   of   Qon-detached  retina,  the   type  being    somewhat 
like  b  rough  bone-corpuscle  (Retinitis  pigmentosa  type  , 

There   arc  no  patches  of  choroidal  al  rophy  to  h 
nor  is  the  pigment  Pound   above  the  level  of  the  superior 
temporal  and  superior  nasal  vessels. 

There  is  a  marked  specific  history  :  (1)  Two  mis- 
carriages ;  (2)  one  stillbirth  ;  (3)  one  died  set.  8 
mont  hs  (jaundice). 

Treatment. —  [nunction  of  mercury,  1  weeks.  Is  under 
iocl.  of  potass,  al  present. 

(Card  specimen.      May  -1/A,  L905.) 


7.  .-1  case  of  two  subhyaloid  hemorrhages   in    om    ey(    with 
hsemorrhagi  on  the  disc. 

By  Richard  R.  Cruise. 

Mrs.  W — ,  aet.  44  years,  widow,  noticed  two  months 
ago  on  waking  one  morning,  that  the  sight  of  her  right 
eye  was  blurry,  and  that  she  seemed  to  be  Looking  through 
a  "purple  bladder."  The  condition  has  remained  un- 
altered, except  that  the  purple   looks  redder. 

V  =  f.     T.  n. 

No  history  of  accident,  had  a  slight  attack  of  bleeding 
from  the  nose  last  summer,  [nfluenza  last  Christmas,  and 
has  not  felt  really  well  since.  Menses  regular.  Urin< — 
1030,  acid,  no  sugar  or  albumen.  Pulse — high  tension,  not 
easily  compressible,  small  volume.      Bead  not  examined. 

On  examining  the  fundus  ;it  the  first  visit,  three  weeks 
ago,  it  was  noted  that  the  veins  were  rather  full,  and  that 
there  were  three  haemorrhages,  one  small  one  on  the  di-c 
and  two  large  subhyaloid  ones. 

The  larger  of  these  was  in  the  usual  place  just  below 
the  macula,  and  possessed  the  characteristic  inverted  D 
appearance ;  the  upper  margin  was  sharply  defined,  and 
there    were    a    tew    scattered    haemorrhages  at   the   upper 
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nasal  level.  The  inferior  temporal  artery  and  vein  passed 
behind  it.  The  second  subhyaloid  haemorrhage  was  along 
the  course  of  the  superior  nasal  artery  and  vein,  which 
were  obliterated  in  part  of  their  course  by  it. 

At  the  last  examination  the  macular  haemorrhage  was 
of  a  distinctly  lighter  hue  in  the  centre  than  at  the  peri- 
phery, and  seemed  to  be  absorbing  there.  The  superior 
nasal  haemorrhage  was  unchanged. 

(Card  specimen.      June  8th,  1905.) 


8.    Case  of  albuminuric  retinitis  in  a  young  girl. 
By  Thomas  Snowball,  M.B. 

L.  R — ,  female,  aet.  17  years,  a  weaver,  was  first  seen 
on  January  9th,  1904.  She  complained  that  she  could  not 
see  to  weave,  especially  by  gaslight,  and  that  her  eyelids 
swelled  up  at  night.  The  failure  of  sight  had  been 
observed  for  twelve  months,  during  the  latter  half  of 
which  period  it  had  become  more  marked  ;  she  was  also 
subject  to  "  bilious  attacks "  (sickness,  vomiting,  and 
frontal  headache),  which  had  recently  come  on  more 
frequently. 

Personal  history. — Patient  had  scarlet  fever  when  3 
years  of  age,  followed  by  an  abscess  behind  the  ear,  and 
measles  when  8  years  old;  ever  since  this  attack  of  scarlet 
fever  she  had  suffered  from  nocturnal  enuresis,  and  2J  years 
;iLr"  was  treated  by  her  doctor  for  incontinence. 

Family  history. — Mother's  father  died,  aet.  56  years,  from 
an  apoplectic  fit;  father's  parents  both  dead  (cause  un- 
known). 

Family. —  (1)  Miscarriage  (at  third  month);  (2)  patient; 
(3)  female.  Bet.  L5  \('-.ws;  (•!•)  miscarriage  (at  third  month); 
(5)  infant,  1 2  monl  lis  old. 

Present  condition. — Patienl  is  a  thin,  pale-faced  girl  of 
Blender  build  ;  -In-  shows  no  evidence  '>!'  inherited  syphilis 
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or  oedema  of  lids  or  other  parts.      Pulse  la  hard,  the  heart 

is  distinctly  hypertrophied,  bul  no  murmur  is  heard. 

Eyes. — Pupils  equal,  circular,  and  active  to  light  (directly 
and  consensually),  and  on  convergence;  external  ocular 
movements  full;  Blight  exophoria  ;  T.  n. 

\l.  V.=  ft  (1  letter), c  -  0'75  I).  Sph.  =  ,r,s  (2  lettx 
L.Y.=  &,  c  -  L-25  I).  Sph.  ~    ft  p.  and  ft    1  letter  , 
On  January  21sl   R.V.  c  — 075   I).  Sph.  =.  ~V     L.  V. 
=:  fingers  at  3  metres.     Ophthalmoscope,  media  clear. 

Eight  eye, — The  optic  disc  is  swollen  (estimated  1*5 
diopl  re), enlarged,  with  ill-defined  margin;  its  surface  shows 
a  finely  streaked  appearance,  concealing  some  of  the  vessels 
as  they  course  over  the  disc.  The  arteries  are  thin,  while  the 
veins  are  dark,  congested,  and  somewhat  tortuous,  two  of 
the  superior  veins  showing  a  distinct  interruption  in  their 
course.  The  macula  is  dull  red  in  colour,  and  is  sur- 
rounded by  a  typical  rosette  of  brilliant  white  Btreaks  or 
spots,  incomplete  on  it  s  outer  side.  The  retina  around  the 
disc  is  paler  in  tint,  and  looks  more  opaque  than  the  more 
peripheral  parts  of  the  fundus;  between  the  macula  and 
the  disc  are  two  yellowish  patches  path  somewhat  ill- 
defined  outline.  From  the  upper  and  lower  borders  of 
the  rosette  above  described  numerous  fine  white  spots 
radiate  oft'  to  form  an  almost  complete  ring  round  the  disc. 
A  number  of  small,  mostly  flame-shaped  haemorrhages  is 
seen,  some  being  in  close  proximity  to  veins,  others  al 
some  distance  from  any  visible  vessel. 

Left   eye. — The     optic     disc     is     swollen     (estimated      I  \  > 
dioptre),  and  cm  net 'ids  the  course  of  the  retinal  vessels  over 
the  lower  half  ;  a  yellowish  patch  is  visible  on  its  surface  ; 
its  outline    is   more  indefinite  than  in  the  righl  eye,  and  it 
merges  into    the    surrounding  retina,  which    is  markedly 
oedematous,  especially  between  the   macula  and  the  d 
The  arteries  are  small  and  pale,  veins  dark,   and   in  one  or 
two    places   present   a  distinct    bend  as  the  arteries   ci 
over  them  (this  was  also  observed  in  the  otherej  The 

star-shaped   figure    round  the  macula    is   very   prominent, 
and    numerous  small    white   spots   run  off    from    it    upwards 
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and  downwards,  and  these,  together  with  patches  of  similar 
spins  which  arc  most  marked  below  and  to  the  nasal  side 
of  the  optic  disc,  form  an  incomplete  ring  round  it  similar 
to  that  in  the  right  eye.  The  haemorrhages  in  this  eye 
are  more  numerous  :  most  of  them  are  streaked,  and  are 
situated  close  to  veins. 

Far  forwards  on  the  nasal  side  of  the  fundus  four 
elongated  patches  of  pigment  with  a  pale  red  halo  are 
seen  in  line,  and  a  retinal  vessel  dips  down  as  it  crosses 
one  of  these — evidently  showing  an  involvement  of  the 
choroid. 

On  subsequent  examinations  several  small  fresh,  mostly 
flame-shaped,  haemorrhages  were  observed,  while  some  of 
the  older  ones  increased  in  size. 

The  patient's  condition  grew  steadily  worse  :  the  amount 
of  urine  passed  per  diem  (on  two  occasions  estimated  at 
three  pints)  and  the  albumen  varied  ;  uraemic  symptoms 
ultimately  supervened,  and  she  died  on  April  26th,  1904; 
no  post-mortem  examination  was  made. 

The  case  is  reported  not  only  as  bearing  out  the 
observation  by  Nettleship  (R.  L.  0.  H.  Reports,  vol.  xv, 
Part  IV)  that  juvenile  renal  retinitis  is  more  frequent  in 
the  female  sex,  but  also  on  account  of  its  unusually  well- 
marked  ophthalmoscopic  appearances. 

(June  8th,  1905.) 


9.   A  note  upon  cribriform  choroido-retinitis,  a  rare  form  of 

fundus  disease. 

By 

Robebt  \V.  Dovnk,  M.A.,  and  Sydney  Stephenson,  M.B. 

The  four  following  cases  are  instances  of  a  clinical  type 
of  disease  that,  so  Far  as  we  know,  has  doI  ye1  been 
definitely  described. 

\  i,    1. — tannic    l> — ,  aet.  82  years,  consulted  one 
of  ii-  on  accounl  of  headaches.    Six  or  seven  years  before 
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she  fell  under  notice,  a  stick  bad  been  accidentally  thrust 
ini"  her  left  eye,  a  casualty  followed  by  watering  of  the 
eye  for  two  or  three  days.  A  couple  of  years  utter  the 
accident,  patient  became  aware  that  the  sight  of  both  • 
was  failing,  more  particularly  that  of  the  eye  which  had 
been  injured.  Since  then  there  have  been  pains  behind 
the  eyes,  accompanied  by  genera]  headaches.  The  patient 

has    always  enjoyed    g I    health,  except    for    "a    bad 

ulcerated  throat,"  which  came  on  about  the  time  the 
sight  began  to  fail,  and  which  lasted  for  about  ;i  vear. 
At  about  that  time  an  eruption  cai >nt  on  the  face,  fore- 
head, backs  of  hands,  and  elsewhere,  and  Lasted  for  three 

weeks  or  a   month.       The  hair  also  grew   thin   and    fell   out. 

The  patient's  father  and  mother  are  alive  and  well.  A 
brother,  now  aged  21  yen--,  has  been  deaf  \'<>v  BOme  time, 
l>nr  his  eyes  are  not  affected.  There  are  no  other 
brothers  or  sisters.  Tim  mother  has  had  neither  mis- 
carriages nor  stillbirths. 

Upon  examination. — The  right  fundus  shows  the  pic- 
ture of  ;i  disseminated  choroiditis — that  is  to  say,  ;i  num- 
ber of  pigment  rings  (partial  or  complete)  and  a  certain 
number  of  small  atrophic  >p<»ts.  One  papilla-diameter 
inwards  from  the  optic  disc  is  an  area  of  white  effusion, 
lying  beneath  the  retinal  vessels,  and  overlaid  by  reticu- 
lated pigment.  The  choroiditic  changes  are  more  pro- 
nounced in  the  region  below  the  optic  disc  than  elsewhere. 
The  left  fundus  is  much  more  affected  than  the  right,  and 
manifests  the  particular  changes  to  which  we  desire  more 

»ecially  to  call  attention.  These  latter  take  the  form 
of  an  area,  of  glistening,  whitish  effusion,  situated  above, 
to  the  (Hit.')-  side,  ami  below  the  yellow  -pet  region.  The 
somewhat  Lnshaped  figure  thus  formed  lies  beneath  the 
retina]  vessels,  and  accumulations  of  pigment  are  present 
around  its  edges  a>  well  us  ;it  several  points  upon  its  BUr- 
face.  The  white  sheet  of  exudation — for  a-  such  we 
>uppose  it  must    be  regarded — is  pierced  at  several 

by    round    or   oval    holes — hence,    the    name    "cribriform." 

Through   some  of   these  holes  a   reddish   reflex  can  be  ob- 
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fcained,  whereas  others  are  more  or  less  filled  with  pigment. 
The  mass  of  exudation  is  at  places  raised  above  the  level 
of  the  neighbouring  fundus,  especially  at  its  lower  angle. 
To  the  inner  side  and  above  the  optic  disc  are  two  much 
smaller  areas  of  whitish  exudation,  resembling  that  already 
described  as  present  in  the  case  of  the  other  eve.  For 
the  rest,  the   fundus  shows   the  changes   characteristic    of 
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disseminated   choroiditis. 
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Case  No.  2. — Joseph  K — ,  set.  35  years,  was  first  seen 
on  August  3 1st,  1903.  Twelve  years  before  he  had 
developed  a  chancre,  followed  in  due  course  by  symptoms 
of  constitutional  syphilis.  The  latter  included  a  painful 
inflammation  of  both  eyes,  especially  of  the  left  one,  but 
the  symptoms  subsided  in  about  a  fortnight  without 
special  treatment.  One  year  ago  he  noticed  "  specks," 
especially  before  the  left  eye,  and  this  was  succeeded  by 
failure  of  sight,  particularly  as  regards  the  left  eye,  which 
has  been  useless  to  him  for  about  nine  months.  The  sight 
of  the  other  eye  is  still  good  enough  to  allow  him  to  read. 
Treatment,  both  for  the  initial  syphilis  and  for  the  later 
ocular  manifestations,  has  been  carried  out  with  consider- 
able laxity. 

Upon  examin ation. — R.V.  =  3-^  and  No.  6  Jaeger; 
L.V.  =  hand-reflex.  Pupil  of  right  active,  but  that  of 
left  eye  motionless  to  light.  The  slight  deposits  of  pig- 
ment on  the  anterior  capsule  of  the  left  lens  represent  the 
attack  of  irido-cyclitis  present  some  twelve  years  ago. 
The  floating  vitreous  opacities  which  exist  cloud  the  fundus 
so  much  thai  indications  only  of  a  coarse  choroiditis  can 
be  made  out. 

Under  energetic  treatmenl  by  mercury— given  by 
the  mouth,  rubbed  into  the  skin,  and  injected  into  fche 
reins — fche  ntreoue  bad  cleared  sufficiently  by  A.ugust, 
l!i(il.  to  allow  of  the  fundus  being  thoroughly  explored 
with  fche  ophthalmoscope.      During  fche  interval,  however, 
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To  illustrate  Messrs.  Doyne  and  Stephenson's  communication  on 
Cribriform  Choroido -retinitis  (p.  110). 
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the    patient    bad   developed    an   ulcerated    gamma   on  the 
lrt'i    tonsil,    healed   only   after   considerable    trouble.      In 
August,  L904,  the  sight    was   If.  =  .,'',  and    \-  .   1   Jaeg 
and    li.  =  hand-reflex.      The    palate    and    fauces    -Ik. wed 

signs    of     extensive    and     destructive    ulceration.       The 

■ 

patient    otherwise  appeared   to  enjo)    good    health. 

The  condition  of  the  fundi  was  most  peculiar.  The 
central  region  of  the  Left  fundus,  that  Bhown  in  the 
coloured  sketch,  Fig.  1,  contained   several    large  masses 

of  white  exudation,  lying  beneath  the  retinal  vessels,  and 
remaining  entirely  free  from  pigmentation.  These  white 
sheet-  were  perforated  by  numerous  holes  of  round,  oval, 
or  irregular  contour,  through  which  the  red  colour  of  the 
underlying  choroid,  together  with  it-  markings,  could  be 
recognised.  The  ophthalmoscopic  appearance  thereby 
produced  was  both  curious  and  characteristic.  The 
peripheral  parts  of  the  fundus  showed  the  ordinary 
changes  of  disseminated  choroido-retinitis.  At  the 
moment  of  writing  (June,  1905)  the  right  fundus  mani- 
fests signs  of  a  similar  fenestrated  production  above  and 
below  the  yellow  spot  region,  although  to  a  much  less 
extent  than  that  belonging  to  the  left  eye.  Slight 
haemorrhage  is  present  in  the  lower  part  of  the  fundus. 
The  sight  of  the  right  eye  is  now  A. 

Case  No.  3.— Alice  A — ,  set.  40  year.-,  first  seen  on 
January  30th,  1900. 

Patient  has  been  married  for  twenty  years  and  has 
borne  three  living  children,  all  of  whom  are  healthy 
except  one,  a  boy,  a>t.  15  years,  who  was  an  inmate  of 
the  Brompton  Hospital  for  Consumption  for  three  months, 
on  account  of  "enlargement  of  the  heart"  and  "phthisis." 
There  had  been  one  misearriae/e  at  I1,  months.  Eusband 
alive  and  active,  aged    II  year.-. 

According  to  the  history,  the  Bighl  of  the  right  eye 
had  been  failing  for  eighteen  year-,  and  that  ^{  the  left 
eye  W^v  five  years.  The  patient,  wh<>  was  a  -even  month-' 
child,  delivered  without  instruments,  i-  confident   thai  she 

Vol..    \\\  . 
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has  never  received  any  sort  of  injury  to  either  eye.  A 
scar  on  the  outer  side  of  the  left  eyebrow  is  stated  to 
have  resulted  from  a  fall  against  a  chest  of  drawers  sonic 
sixteen  years  airo. 

The  patient's  health  has  been  bad  for  five  years,  and 
daring  the  last  two  years  of  that  period  evacuation  of  the 
bowels  has  had  to  be  secured  by  enemata  of  water.  She 
has  latterly  been  losing  flesh.  Since  May,  1904,  her  hair 
has  been  falling  out. 

The  woman  looks  ill,  and  her  face  has  a  rather  striking 
pallor; 

Upon  <  mmination. — R.  E. :  0*75  papilla-diameter  on  the 

inner  side  of  the  optic  disc,  and  not  far  from  the  latter,  is 

a  curvilinear  greyish-white  line,  much  like  an  old  rupture 

of  the  choroid.      Towards  its  centre  is  an  oval  white  spot. 

On  the  outer  side  of  the  disc  in  the  j^ellow  spot  region 

are  three  areas  of  disease,  of  which  one  lying  nearest  the 

optic    disc,    between   the    disc    and    the   fovea    centralis, 

presents  a  cribriform  appearance.      It  is  a  mass  of  whitish 

exudation,   crossed  by  small   retinal  vessels,  and  towards 

its  upper  part  is  a  hole,  roughly  of  oval  shape,  through 

which  an  indication  of  the  underlying  red  choroid  can  be 

obtained.        The    two    remaining   patches   show   no    such 

change.       They   form   long    areas    of    choroidal    atrophy 

(mostly  complete)  with  edges  bordered  by  pigment,  and, 

apart   from  their   unusual   shape,  present  no   features   of 

] (articular  interest.       They  lie   on   the  outer   side    of    the 

fovea     centralis,    and     are    crossed    b}'    numerous    retinal 

.    —els.       At   the   fovea   itself    are    <ome    bright    shining 

crystals,  presumably  of    cholesterine.      L.  E. — Lying   just 

external  to  the  fovea  centralis  is  ;i  -mall  area  of  choroido- 

retinal  disturbance,  not  larger  than  a  pea.      [mmediately 

below  the  fovea    is  an   area,   half  tin-   size   of   the   optic 

disc,    th«'    colour    of    which     is    yellowish-grey.       It     is 

devoid  of  pigmentary  changes,  and  is  crossed  by   retinal 

•  Is. 

I.-,  v.  =  ,;:,  +  i  ■.-»<>  =  ,;;,. 

I,.  V.  =  ;>.,  +  2-0  =  ;;  partly. 
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Remarks. — This  form  of  choroido-retinitis,  then,  is 
essentially  marked  by  a  membranous  sheet  of  white 
exudation ^  covering,  it  may  be,  a  large  pari  of  the  fundus, 
lying  beneath  the  retinal  vessels,  and  showing  few  or 
many  perforations."*  The  latter  may  allow  the  normal  red 
of  tin-  choroid  to  shine  through  them,  or  else,  as  in  our 
first  case,  may  be  more  or  less  filled  with  pigment.  The 
picture  thus  produced  is  at  least  as  characteristic  in  its 
way  as  retinitis  circinata  or  some  of  the  types  of  corneal 
disease  recently  differentiated  by  continental  and  other 
observers^ 

With  regard  to  fche  nature  of  the  fundus  change,  il 
might,  of  course,  proceed  from  the  metamorphosis  of  a 
copious  haemorrhage.  That  view,  however,  is  scarcely 
borne  our  by  two  points:  first,  by  the  probable  position 
of  the  lesion,  namely,  in  the  deeper  layers  of  the  retina  ; 
secondly,  by  the  fact  that  the  failure  of  sight  has  been 
slowly  progressive  and  nor  more  or  less  sudden,  as  it 
should  be  if  profuse  bleeding  were  the  first  event.  At 
the  same  time,  we  know  of  another  case  (No.  4)  in  u  man 
of  about  45  years,  where  the  fundus  is  occupied  by  large 
plaques  of  whitish  exudation,  devoid  of  pigment,  and 
showing  traces  of  a  cribriform  condition  comparable  with 
that  mentioned  in  our  second  case  (see  Fig.  2  .  Although 
the  onset  of  the  failure  in  sight  was  gradual,  yet  from 
tune  to  time  there  have  been  large  haemorrhages  in 
association  with  the  changes  in  the  fundus.  This  par- 
ticular patient,  by  whom  syphilis  is  denied,  has  remained 
under  observation  for  several  years.     V.  =  less  than  ,.'',,. 

When  all  is  said  and  done,  however,  the  exact  position 
and  the  essential  nature  of  the  lesions  cannot  be  deter- 
mined in  the  absence  of  pathological  examination. 

It  will  be  noticed  from  the  histories  that  in  some  in- 
stances at  least  acquired  syphilis  was  probably  the  cause 
of  the  eye  disease.      In  the  second  case,  indeed,  there  can 

The  perforations,  although  curious,  are  not  essential,  and  may  be 
wholly  wanting,  as  in  two  een    since  this   communication  was 

iv;ld        s    s. 
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be  no  reasonable  doubt  as  to  the  choroido-retinitis  being 
a  tertiary  manifestation,  whilst  in  the  first  and  third  cases, 
although  no  direct  admission  could  be  obtained  (perhaps 
boo  much  to  expect  seeing  that  the  patients  were  ladies), 
yet  it  is  probable  that  the  acquired  disorder  was  the  cause 
of  the  malady.  Finally,  it  should  be  stated  that  in  none 
of  the  patients  did  any  ground  exist  for  suspecting  the 
presence  of  the  hereditary  complaint. 

Mr.  Nettleship  said  he  had  not  yet  seen  the  drawings, 
but  he  recognised  from  the  description  a  resemblance  to 
some  cases  he  had  seen.  He  did  not  think  that  the 
cribriform  exudation  was  necessarily  connected  with  cho- 
roiditis. Speaking  from  memory,  he  thought  the  cases 
he  had  seen  had  been  retinal,  not  choroidal ;  and  he  had 
not  been  able  to  connect  them  with  syphilis.  He  had 
more  than  once  had  the  opportunity  of  watching  a  case  of 
cribriform  retinitis  for  a  long  time,  and  without  seeing  much 
alteration.  One  case,  which  was  under  Mr.  Laws,  was 
watched  for  many  years,  and  but  little  alteration  took  place. 

P.S. — After  seeing  the  drawings  of  Mr.  Doyne's  case 
I  think  they  represent  a  stratum  of  exudation  derived 
from  the  choroid  and  lying  between  choroid  and  retina, 
and  from  the  appearances  I  should  consider  the  case 
essentially  syphilitic  choroiditis.  The  appearances  are 
quite  different   from  what  I   mean  by  cribriform  retinitis. 

Mi-.  Marcus  GtUNN  said  he  would  have  thought  from  an 
inspection  of  the  diagrams — he  could  not  speak  with  con- 
fidence because  he  had  not  seen  the  patients — that  the 
fcwo  drawings  did  not  represent  exactly  the  same  condi- 
tion. Seemingly  the  diagnosis  of  cribriform  opacity  in 
om:  case  was  only  founded  upon  one  or  two  holes.  If 
both  were  of  the  same  nature,  tin-  authors  might  be  justi- 
fied in  saying  that  the  choroid  was  affected,  and  the 
pigment    layer   ol    the    retina    involved    when    the    holes 

•urred.  The  more  typical  cases  to  which  Mi-.  Nettleship 
referred  we.re  very  rare,  lie  would  have  regarded  the 
..|>;i<-ii  v  :i-  purely  retinal. 
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Mr.  Stephenson  in  reply  said  the  drawing's  were  from 
t  hree  different  cases. 

.Mr.  Doyne  insisted  upon  the  difficulties  of  localising 
the  exact  situation  of  the  lesion.  In  some  the  choroid 
was  distinctly  affected,  while  in  others  it  \\;i^  not  distinctly 
affected,  and  the  retinal  vessels  passed  over  it,  showing  thai 
it  iiiiim  be  either  deep  retinal  or  superficial  choroidal. 
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1.   Central  senile  choroiditis. 

By  A.  Hugh  Thompson. 

Mi.-.  S.  R — ,  aefc.  78  years,  complains  of  sight  failing  for 
about  eio'lit  months. 

The  appearances  in  the  two  ryes  are  to  a  great  extent 
symmetrical.  In  each  there  is  (1)  a  central  area  of  super- 
ficial choroidal  atrophy  about  three  times  the  diameter  of 
the  disc.  In  part  of  this  large  choroidal  vessels  are  seen, 
but  they  do  not  appear  sclerosed.  In  the  right  eye  there 
is  more  displaced  pigment  than  in  the  left  ;  in  the  left 
there  is  some  normal  retinal  pigment  remaining  at  the 
macula  connected  with  the  normal  choroid  by  an  isthmus 
running  down;  (2)  a  second  area  "J'  choroidal  <tfr<>/>]ii/ 
surrounding  tin  disc,  but  wider  on  its  temporal  side  ;  (3)  a 
narrowband  of  normal  choroid  separating  the  central  area 
from  i  hat  surrounding  t  lie  disc. 

Each  area  of  atrophy  has  a  well-defined  margin,  with 
some  pigment. 

I;.  E.  H.  —   +  ••'».       A',  finders  only. 
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.Mr-.  P  .  set.  <>:5  veai--.  Never  -aw  well  with  right 
(divergent)  eye.      Lett  ha-  been   failing  about  five  years. 

The  ophthalmoscopic  appearances  in  the  two  eyes  are 
to  a  greal  extenl  symmetrical  and  differ  from  the  case  "I 
Mi--.  S.  R  -  (1)  in  that  the  degenerative  changes  appear 
t"  start  From  onl\  one  centre  the  macula  ,  and  (2)  in  the 
want  of  an\   well-defined  margin   1<>  the  choroiditis. 


PLATE  IV. 

Fig.  1  illustrates  Dr.  A.  J.  Ballantyne's  paper  on  Synechise  of 
the  Iris  and  Pupillary  Membrane  (p.  319). 

In  this  section  only  the  iris  is  adherent  to  the  cornea.     The  pupillary 
membrane  is  seen  passing-  from  border  of  iris  to  lens  capsule. 

Fig.  2  illustrates  Mr.  A.  Hugh  Thompson's  case  of  Central 
Senile  Choroiditis,  showing  Sclerosis  of  Choroidal  Vessels 
(p.  118). 
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In  each  macular  region  there  is  a  round  men  of  super- 
ficial choroidal  atrophy,  in  the  right  aboul  twice,  in  the 
lefi  aboul  three  times  the  diameter  of  the  disc.  In  tin- 
left  eve  the  choroidal  vessels  near  the  centre  are  markedly 
sclerosed  and  white,  and  againsl  the  white  background 
minute  vessels  which  appear  to  be  retinal,  can  be  seen. 
To  the  outer  side  of  the  macula  three  Large  choroidal 
vessels  approach  withoul  reaching  it.  The  upper  one 
comes  to  a  sudden  Btop,  the  middle  and  lower  ones  form 
loops. 

\l.  V. — Eand  movements. 

Field  of  lefi  full  for  white,  colour  vision  defective — 
can  only  recognise  red. 

Mr.  Doynk  drew  attention  to  the  crescents  which  were 

similar    to    the    so-called    myopic    crescents    which    were 
sometimes  seen  in  hypermetropic  eyes. 

The  President  entirely  concurred  in  Mr.  Doyne's 
opinion  ;  he  had  seen  many  cases  where  the  typical  BO- 
called  myopic  crescent  existed  in  hypermetropic  eyes,  and 
the  explanation  he  had  always  given  to  himself  of  the 
condition  was  that  offered  by  Mr.  Doyne.  He  had  seen 
a  case  of  the  kind  within  the  Las!  few  days  where  one  i 
was  very  amblyopic  and  very  hypermetropic;  the  other 
eye  was  moderately  hypermetropic,  the  sight  good,  and, 
if  judged  by  the  ordinary  ophthalmoscopic  appearance,  it 
had  a  myopic  crescent.  'The  eye  was  probably  originally 
very  hypermetropic  and  had  become  less  so,  the  crescent 
forming  as  in  myopia. 

Mr.  Johnson  Taylob  said  he  had  explained  to  himself 
the  occurrence  of  crescents  of  hypermetropia  in  the  same 
way.  He  considered  the  eye  was  highly  hypermetropic 
at  one  time,  and  becoming  lees  so,  bu1  it  would  be 
interesting  to  know  if  anyone  hud  watched  a  crescent  of 
thai  sort  developing — if,  for  instance,  years  buck  one  had 
examined  a  hypermetropic  eye  and  found  no  crescent-,  and 
then  later  had  been  able  to  prove  that  there  had  been  less 
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bypermetropia  with  the  formation  of   a  crescent.      It  was 
a  point  to  look  ont  for  in  the  future. 

Mr.  Tebachee  Collins  said  it  was  important  to  notice 
that  the  crescent  by  the  side  of  the  disc  corresponded  in 
position  to  the  other  patch  of  atrophy  at  the  macula.  He 
thought  the  crescent  in  that  case  was  most  likely  caused 
by  the  contraction  and  bulging  of  tissue  in  the  atrophic 
area  at  the  macula,  which  had  caused  a  drag  on  the 
choroid  where  it  was  attached  to  the  margin  of  the  disc. 

Mr.  Holmes  Spicee  thought  a  distinction  must  be  made 
between  the  present  case  and  those  which  the  President 
and  Mr.  Doyne  had  referred  to.  He  (Mr.  Spicer)  had 
seen  several  cases  of  that  kind  in  which  there  was  the 
appearance  of  atrophy  of  the  choroid  just  outside  the  disc, 
but  in  which  there  had  been  no  decrease  of  hypermetropia. 
He  knew  three  or  four  cases,  of  some  of  which  he  had 
made  drawings,  in  wrhich  the  case  had  been  seen  before- 
hand, and  the  refraction  of  the  eye  noted,  and  in  which 
the  particular  appearance  had  come  on  afterwards,  and 
there  had  been  certainly  no  considerable  alteration  in  the 
refraction  of  the  eye.  Those  cases  were  all  senile,  and 
were  not  those  in  which  stretching  of  the  eyeball  was 
likely  to  occur.  The  condition  must  be  one  of  pure 
atrophy. 

Mr.  Thompson,  in  reply,  said  he  had  not  any  reliable 
history  of  the  state  of  the  eye  in  earlier  years.  The 
patient,  set.  78  years,  said  she  dated  her  bad  sight  from 
an  accident  which  happened  only  eight  months  ago.  His 
view  was  similar  to  that  expressed  by  Mr.  Spicer  and 
Mr.  Collin 8,  that  it  was  a  part  of  the  central  atrophy.  Be 
had  Been  cases  of  hypermetropic  crescent  in  children  who 
had  complained  of  aching  eyes,  and  who  had  been  slightly 
hypermetropic,  and  in  whom  he  had  -ecu  the  beginning 
of  ;i  crescent  just  like  a  myopic  crescent. 

Card  specimen,      December  8th}  L904.) 
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2.  ChoTtoiditt8 :  An  attempt  to  give  an  anatomical  explana- 
tion oj  some  of  tin  appearances  seen  in  th>  fundus 
of  the  eye  <tn<i  termed  u  chorioiditis" 

By  Leslie  Buchanan,  M.I).   (Glasgow). 

Saving  experienced  some  of  the  difficulties  which  arise 
in  fche  course   of    beaching  the   anatomy  of   tin-    chanj 
which  give  origin   t«»   the   series    of  appearances  termed, 

clinically,  chorioiditis,  material  has  been  collected  during 
fche  past  bhree  years  in  order  thai  ;i  number  of  eases  mighl 
be  examined  together  ami  the  results  of  this  investigation 
are  here  dealt  with. 

It  will  be  clear  to  anyone  who  has  watched  the  work 
of  the  pathological  department  of  an  ophthalmic  hospital 
that,  although  many  cases  are  seen  in  which  there  are 
evidences  of  the  past  existence  of  disease  of  the  chorion!, 
the  majority  of  them  are  of  the  same  nature  and,  also, 
that  it  is  a  matter  of  the  greatest  difficulty  to  gel  ;i 
collection  of  material  which  is  at  all  representative  of  the 
variations  of  the  disease.  Further,  as  regards  the  clinical 
appearances  of  the  case  it  is  exceptional  to  be  able  to 
secure  examples  which  have  been  seen  during  life;  and  it 
may  be  said  here  that  as  there  was  no  hope  of  get  tin  Li- 
material  suitable  in  this  respect,  it  has  been  necessary  to 
be  satisfied  with'  the  less  certain  diagnosis  which  can  be 
made  after  fixation  in  formalin.  it  is  true  that  in  mosl 
cases  the  appearances  can  be  made  out  quite  distinctly 
after  formalin  fixation  and  that  the  only  disadvant; 
arises  from  the  impossibility  of  seeing  what   detail  can  he 

seen    through   t  lie   defective  area. 

In   order   to  co-relate  the  clinical,  with  the  histological, 
the  actual  piece  of    chorioid  of    which    sections   were  made 
has   been    photographed  on  the  flat,  in  some  cases  Btai 
to  bring  out  contrasts.     As  by  tar  the  greater  number  of 
cases  were  of  the  disseminated   form,  one  has  been  chosen 

a-  characteristic  and  the  same  in  other  ca>e>  where  no 
benefit   was  likely  to  follow  the  use  of   mor< 
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A  short  abstract  of  the  clinical  history  of  each  case  is 
given  in  order  that  the  general  nature  may  be  understood. 

McKinley,  old-standing  irido-chorioiditis ;  eye  blind 
since  childhood;  cornea  nebulous  and  hazy;  tension  plus; 
lens  cataractous;  excision  on  account  of  pain.  Macro- 
scopic examination,  showed,  besides  other  anterior) 
changes,  the  existence  of  extensive  chorioidal  degeneration 
as  manifested  in  white  areas  surrounded  by  darkly  pig- 
mented margins  which  gave  the  ordinary  picture  of  dis- 
seminated  chorioiditis. 

Photo  1  shows  a  portion  of  the  chorioid  lightly  stained 
with  hsematoxylin  laid  on  a  slide  and  photographed,  to 
show  the  appearance  of  one  part  of  a  spot.  It  will  be  seen 
that  while  the  spot  is  white,  numerous  capillaries  are   seen 

through  it  in  the  chorioid  evidently. 

< 

Photo  2  is  taken  from  another  part  of  the  same  spot, 
sections  having  been  made  perpendicular  to  the  surface  of 
the  chorioid.  The  retina  is  present  and  is  adherent  to 
the  edges  of  the  area  denuded  of  its  pigment  epithelium. 
The  pigment  epithelium  and  the  lamina,  of  Bruch  are  both 
eroded  and  there  is  continuity  of  tissue  between  the  retina 
and  the  chorioid. 

Unfortunately,  it  has  not  been  possible  to  obtain  any 
specimen  which  showed  the  appearances  of  acute  dissemi- 
nated chorioiditis,  but  one  which  is  an  approximation 
is  thai    of — 


Kennedy,  8Bt.  11  years;  anterior  staphyloma  following 
ulcer  of  the  cornea  and  prolapse  of  the  iris.  The  staphy- 
loma was  excised  and  the  edges  sutured  and  the  patient 
seemingly  did  well  for  a  month.    Then  sympathy  appeared 

and   t  he  ej  e   w  as  excised. 

Macroscopic  examination  shewed,  besides  anterior 
changes,  thai  the  chorioid  was  thickened  and  thai  there 
were  numerous  small,  round,  yellowish-coloured  spots 
dotted  over  the  posterior  pari  of  the  Fundus.  These  varied 
hi  size  from  0*25  to   I '< '  nun. 


PLATE  V. 

Illustrates  Dr.  Leslie  Buchanan's  paper  on  Chorioiditis  (p.  121). 
Fig.  1. — Magnified  15  diameters. 
Fig.  2. — Magnified  20  diameters. 
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Photo  3  is  from  ;i  section  of  one  of  these  spots  with  the 
chorioid  and  sclera.  It  is  Been  thai  the  infiltration  of 
the  chorioid  is  of  the  patchy  nature  usually  associated 
with  sympathetic  infection.  The  Bpots  are  nol  always 
opposite  to  the  point  of  greatest  intensity  of  the  chorioidal 
infiltration.  The  Bpots  themselves  appear  to  be  composed 
of  an  exudate  of  cells  formed  under  and  pushing  aside 
the  pigment  cells  and  lying  on  the  lamina  of  Bruch.  The 
pigment  cells  are  in  many  instances  broken  down  and 
there  is  massing  of  them  at  the  margins  of  the  Bpots. 
The  contents  of  the  masses  are  cellular  ami  intercellular. 
The  majority  of  the  cells  are  Large  in  size,  have  a  -ingle 
Large  nucleus  in  which  there  is  one  nucleolus,  and  are 
on  this  account  like  epithelial  cells.  A  few  of  the  cells 
are  small  and  round  like  Lymphocytes.  few  of  the  cells 
hear  any  pigment  in  them,  excepl  at  the  margins,  where 
many  of  the  large  ones  are  deeply  pigmented  and  seem 
to  be  in  direct  continuity  with  the  cells  of  the  pigment 
epithelium.  'Idle  intercellular  substance  i-  fibrinO-serOUS, 
and  has  been  gelatinised  by  the  formalin.  It  will  be 
-ecu  that  the  lamina  is  intact  in  both  instances,  but  that 
in  the  Latter  it  is  thinner  than  normal,  and  is  being 
pushed  backwards  into  the  chorioid. 

It  is  interesting  and  important  to  notice  that  in  no 
instance  can  a  nipt  are  of  Bruch's  layer  he  Been.  In  most 
instances  the  lamina  is  intact,  but  in  some  it  is  thinned 
and,  as  it  were,  eroded.  There  is  no  evidence  ill  the 
neighbouring  parts  to  show  that  the  exudation  coming 
from  the  chorioid  has  penetrated  the  elastic  lamina. 
On  the  other  hand,  there  is  evidence  (see  Young,  next 
case)   that  the  cells  of  the  pigment    layer  do  proliferate. 

Young,  BBt.  44  years.  This  case  doe-  not  tall  under 
any  of  the  ordinary  groups  of  chorioidal  affections,  as 
the  Lesions  are  less  clearly  defined,  whilst  (piite  distinct 
in  themselves.  The  history  is  of  anterior  staphyloma 
following"  an  ulcer  of  the  cornea  in  childhood.  The 
entire    cornea    is    ectatic    and     the    tension    of    the    globe 
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is  increased.      Excision  was  on  account  of  increase  of  the 
ectasia  and  pain. 

Macroscopic  examination  showed,  in  addition  to  anterior 
changes,  that  the  retina  was  thickened  and  separated, 
also  that  there  were  evidences  of  extensive  pigmentary 
changes  in  the  chorioid.  The  appearances  are  of  irre- 
gular pigmentation  over  most  of  the  choroid,  there  being 
in  some  places  lines  of  deep  pigment  formation  and  in 
others  areas  almost  entirely  denuded  of  pigment.  There 
are  no  absolutely  white  areas  surrounded  by  black  deposit 
in  this  case  as  in  the  first,  only  irregular  pale  and  dense 
ureas,  the  latter  often  having  densely  pigmented  lines  at 
some  parts. 

A  photo  shows  the  appearance  of  one  of  the  pale  areas 
with  the  end  of  a  line  of  pigment  and  nearly  normal 
epithelium,  stained  with  hematoxylin.  The  preparation 
is  photographed  on  the  flat  of  course.  The  epithelium  is 
pale  but  almost  normal,  and  the  cells  are  clearly  defined; 
the  line  is  deeply  black,  while  the  pale  area  is  devoid  of 
epithelium  and  shows  a  few  small  round  cells  only. 

Photo  4  is  taken  from  a  section  of  the  chorioid  con- 
tinuous with  that  seen  in  the  last  photo,  and  illustrates 
ilic  appearances  shown  in  the  pale  area.  It  is  seen  that 
the  chorioid  is  infiltrated  to  a  slight  extent,  and  that  the 
clastic  lamina  is  thinned  but  unbroken.  The  layer  of 
pigment  cells  is  interrupted  and  irregular.  On  the  surface1 
of  the  pigment  epithelium  there  is  a  layer  of  fibro-cellular 
tissue  of  comparatively  recent  origin.  The  thickness  of  the 
layer  varies  considerably, but  both  ends  taper  off  gradually. 

In  a  section  through  the  densely  pigmented  line  it  is 
seen  thai  the  chorioid  is  still  infiltrated  to  some  extent, 
and  atrophic.  The  elastic  lamina  is  thinner  than  normal 
Inn  intact.  The  pigmenl  epithelium  is  broken  up  to  a 
considerable  extern  and  shows  evidences  of  proliferation. 
On  the  surface  of  this  latter  there  is  a  thin  layer  of 
ti  bro-cellular  material. 

A  photo  shows  the  earliesl  evidence  of  change  in  the 
pigmenl  epithelium  found   in  the  eye.      It    is  composed  of 


PLATE   VI. 
Illustrates  Dr.  Leslie  Buchanan's  paper  on  Chorioiditis  (p.  121). 

Fig.  3.— Magnified  300  diameters. 
Fig.  4. — Magnified  150  diameters. 
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cells  in  ;i  group  adjacent  to  b  gap  in  the  epithelial   lai 
The  character  of  the  cells   ia  that   of  epithelium,  and  it 
Is  probable  thai  the  change  is  a  proliferation. 

Waugh.  In  this  case,  which  is  that  of  a  girl,  set.  18 
years,  there  was  a  history  of   an  injury  by  a  blow  from  a 

3] 11   six  years  ago.      The   eyeball    was   distended,   the 

cornea  was  opaque,  the  iris  bombe  ;  T.   +  2. 

Macroscopic  examination  showed,  besides  other  anterior 
changes,  the  existence  of  numerous  small  spots  of  pigment 
alteration  scattered  over  the  posterior  and  middle  parte 
of  the  fundus.  These  are  of  small  size  only  and  consist 
of  ;i  massing  of  the  pigment  in  a  central  dense  area  while 
the  surrounding  area  is  to  a  slight  extent  denuded. 

Photo  5  shows  the  appearances  of  one  of  t  hese  foci  which 
measured  about  a  fortieth  of  an  inch  across.  It  was  one 
of  the  smallest,  and  was  chosen  for  the  photo  purely  for 
convenience  sake,  as  there  were  other-  much  better 
marked.  The  dense  central  and  the  denuded  peripheral 
areas  are  easily  seen.  There  is  in  this  instance  another 
appearance  which  was  not  in  the  others,  namely,  the  little 
cyst-like  formation  atone  side,  and  this  will  be  referred  to 
later.  It  will  be  seen  that  the  epithelium  is  in  an  almost 
normal  state. 

Photo  6  shows  the  state  of  matters  in  the  central 
densely  pigmented  region.  The  chorioid  is  atrophic  to 
some  degree  and  is  slightly  infiltrated.  The  membrane 
of  Bruch  is  intact  at  all  parts.  The  only  change  which 
could  account  satisfactorily  for  the  presence  of  the 
densely  black  appearance  is  -ecu  in  the  accumulation  of 
pigment  in  the  epithelium,  The  sides  iA'  the  photo  -how 
approximately  the  normal  degree  of  pigmentation,  but  the 
centre   is   much  more   rich   than  ordinarily. 

In  a  section  of  the  chorioid  cut  through  the  marginal 
region,  the  epithelium  is  Less  complete,  and  also  less  richly 
supplied  with  granules  than  in  Photo  6,  whilst  otherstruc- 
tures  are  much  the  same.  The  explanation  oi  the  cyst- 
Like  structures  seen  in  Photo  5  is  that  there  i-  ;i  collection 
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serous  fluid  under  the  epithelium,  the  fluid  having  been 
coagulated  by  the  action  of  formalin. 

These  few  photographs,  then,  will  serve  to  illustrate 
-Mine  of  the  various  appearances  seen  in  lesions  affecting- 
the  chorioid,  and  it  will  bo  evident  that,  in  the  first  instance, 
at  all  events,  the  pigment  epithelium  is  altered  at  an  early 
stage. 

The  last  two  illustrations  show  the  appearances  seen 
in  sections  of  what  seemed  to  be  simple  chorioidal  stretch- 
ing in  cases  of  myopic  and  other  distension  of  the  eye. 
In  sections  through  the  entire  optic  nerve  and  adjacent 
structures  in  one  case  of  myopic  eye,  the  appearances  are 
quite  in  accordance  with  the  accepted  explanation  of  the 
condition,  and  no  detail  need  be  given.  The  only  point 
which  may  be  mentioned  is  that  the  sclera  has  the  appear- 
ance of  being  drawn  away  from  the  optic  pore  which  is 
thus  enlarged. 

Turner,  aet.  31  years,  had  defect  of  the  eye  since 
childhood,  chronic  iridocyclitis,  separation  of  the  retina, 
etc. 

Macroscopic  examination  showed,  in  addition  to  anterior 
changes,  that  there  was  well-marked  chorioidal  disease. 
There  was  what  appeared  to  be  a  large  area  of  chorioidal 
stretching  to  the  outer  side  of  the  optic  nerve.  The  sclera 
was  Pound  to  be  very  thin  at  the  posterior  part  and  bulged 
to  a  considerable  degree. 

Photo  7  shows  the  appearances  found  in  a  section 
through  the  apparently  denuded  part  of  the  fundus  close 
to  the  optic  nerve.  The  clmrioid  is  seen  to  be  thin,  and 
mi  its  anterior  surface  there  is  ;i  layer  of  fibro-cellular 
tissue  in  which  there  is  little  or  no  pigment.  The  exist- 
ence and  patency  of  blood-vessels  in  the  chorioid  is  estab- 
lished, as  ia  also  the  condition  of  the  clastic  lamina.  The 
interesting  poinl  in  the  section  is  thai  it  is  found  that 
there  ia  fibro-cellular  tissue  on  the  front  of  the  chorioid 
mid  thai  it  is  in  a  highly  degenerated  condition.  The 
dark  spota  which  look  like  black  pigmenl  are  really  deep 


PLATE  VII. 

Illustrates  Dr.  Leslie  Buchanan's  paper  on  Chorioiditis  (p.  121). 
Fig.  5. — Magnified  40  diameters. 
Fig.  6. — Magnified  150  diameters. 
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PLATE  VIII. 
Illustrates  Dr.  Leslie  Buchanan's  paper  on  Chorioiditis  (p.  121). 
Fig.  7. — Magnified  280  diameters. 
Fig.  8. — Magnified  150  diameters. 
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l;,>    \ ears,  had    an    in jurj    bj  a   bl<  >m   b 

iber    ball    twenty-five    yea  o.     There    wai    iri< 

litis8  and    secondary    glaucoma,   followed   by    i  ion 

of  the  eyeball. 

Macroscopic  examination   mowed    that   the   fund 
•jul;irl\   pigmented  and  thai  there  was  an  area  of  light 
\  colour  to  the  temporal  side  of  the  nerve  and  a  darl 

bund  jusl  beyond   the  light  one.      Even  the  darker  band, 

however,  had  a  much  lighter  colour  than  the  surrounding 

Fundus. 

Photo  8    i-   taken    from  a   section  of   the  darker  area. 

h   nhows   thai   the  chorioid    is  atrophic  but   -till  vascular, 
I   thai   there   is  a   thick   layer  of  fibro-cellular  tissue 
interior  surface.      The  fibro-cellular  structure  is  freely 
cular,  as  evidenced  by  the  presence  of  numerous  blood- 
els  al  all  pa  rl  s. 
I'nnils    oj    interest    in    connection     with    ih<   subject 

There    are   one   or   two    points    which    are    interesting    in 
inection    with    the  subject,  namely,   first,  in    regard 

chorioidal  charges  in  general,  thai    in  all   i  there  i 

II -marked  change  in  the  pigment  epithelium,  and  second, 

thai    in   cases   of   myopic  * us  there  ie  often  more  than 

simple  mechanical  stretching  of  the  structures. 

ding  the  first  point,  it  is  easj   to  imagine  that  the 
••II-  described  in  connect  ion  wit  h  t  he  fi i  ' 

ild  be  tin-  result  of  a  further  development  of  the  chan 
n    in  the   second    (Fig.     ;         All  thai   is  wanted    is  the 

rupture   of   the   elastic    membrane,  which,  as    has  alrea 
eroded  in  certain    instances.      B3   this 

the  retina  and    the  chorioid    would  become  united  at   tl 
nt  where  the  exudation    was   formed.      I>\    thi 
n  of   the   exudate  in  a   later  stage,  1  he  pict ui  in 

e    would    be    reproduced   in   the  I.      In 

-    manner,    too,    the    clinical     picture    seen    in 
rioiditis    could    h  ained.       That     is  the 
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red  due  i"  staining  with  Sudan  ;5  and  indicate  the  presence 
of  fat  globules. 

Reilly,  set.  I;>  years,  bad  an  injury  by  a  blow  Prom  ;i 
rubber  ball  twenty-five  years  ago.  There  was  irido- 
cyclitis and  secondary  glaucoma,  followed  by  distension 
of  t In-  eyeball. 

Macroscopic  examination  showed  that  the  fundus  was 
irregularly  pigmented  and  that  there  was  an  area  of  light 
grey  colour  to  the  temporal  side  of  the  nerve  and  a  darker 
band  jusl  beyond  the  lighl  one.  Even  the  darker  band, 
however,  had  a  much  lighter  colour  than  the  surrounding 
fundus. 

Photo  8  is  taken  from  a  section  of  the  darker  area. 
It  shows  that  the  chorioid  is  atrophic  but  still  vascular, 
and  that  there  is  a  thick  layer  of  fibro-cellular  tissue  on 
it-  anterior  surface.  The  fibro-cellular  structure  is  freely 
vascular,  as  evidenced  by  the  presence  of  numerous  bl I- 

3els  at  all  parts. 

Points  of  interest  in  connection  with  the  subject. — 
There  arc  one  or  two  points  which  arc  interesting  in 
connection  with  the  subject,  namely,  first,  in  regard  to 
choi'ioidal  changes  in  general,  that  in  all  cases  there  is  a 
well-marked  change  in  the  pigment  epithelium,  and  second, 
that  in  cases  of  myopic  conus  there  is  often  more  than 
simple  mechanical' stretching  of  the  structures. 

Regarding  the  first  point,  it  is  easj  to  imagine  that  the 
lesions  described  in  connection  with  the  first  case  Fig.  2 
could  be  the  result  of  a  further  development  of  the  chai 
seen  in  the  second  (Fig.  :>).  All  that  is  wanted  is  the 
rupture  of  the  elastic  membrane,  which,  as  lias  already 
been  seen,  is  eroded  in  certain  instances.  By  this  mean- 
the  retina  ami  the  chorioid  would  become  united  at  that 
point  where  the  exudation  was  formed.  By  the  absorp- 
tion of  the  exudate  in  a  later  stage,  the  picture  -ecu  in 
the  first  case  would  be  reproduced  in  the  second.  In 
this  manner,  too,  the  clinical  picture  seen  in  acute 
chorioiditis    could    be    explained.       That     is    to    say,    the 
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yellowish  white  spots  seen  with  the  ophthalmoscope  would 
be  represented  by  the  masses  of  cells  seen  in  the  sections 
from  the  second  case.  It  seems  probable  that  this  is  a 
more  reasonable  explanation  of  the  lesion  than  that  which 
is  usually  given,  as  it  is  often  observed  that  there  is 
exudation  into  the  chorioid  proper  in  cases  in  which  no 
evidence  of  its  existence  can  be  made  out  until  the 
structure  is  examined  in  section.  This  fact  is  frequently 
seen  in  the  pathological  laboratory. 

Regarding  the  second  point,  it  is  well  known  that  the 
lesions  depicted  as  existing  in  addition  to  the  purely 
mechanical  effect  of  stretching  of  the  chorioid  in  cases 
of  high  myopia,  are  not  new.  Descriptions  of  similar 
changes  are  found  in  the  papers  of  Heine,  Salzmann, 
Despagnet  and  Carra,  etc.,  who  have  investigated  the 
condition.  Further,  the  matter  is  of  interest  from  a 
clinical  standpoint,  in  so  far  as  many  of  the  peculiar 
appearances  of  the  myopic  conus  which  are  seen  by 
means  of  the  ophthalmoscope  can  be  clearly  explained  if 
it  be  admitted  that  inflammatory  action  plays  a  part  in 
its  production  in  certain  cases. 

{May  4th,  1905.) 

[Note. — The  foregoing  paper  is  the  substance  of  a 
lantern  demonstration  given  by  Dr.  Buchanan,  during 
which  eighteen  photographs  were  shown.  Only  the  most 
important  of  these  are  reproduced. — Editor.'] 
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Optif    neuritis    in    cerebral    tumours    and    its    subsidence 

after  operation. 

By    Leslie    Paton. 

The   subject   with  which  m\    paper  deals   has   already 

been  before  this  Society,  mosl  notably  in  ;i  paper  read 
some  years  ago  by  Dr.  James  Taylor,  and  the  conclusions 
that  lie  then  came  to  are  only  strengthened  by  the 
analysis  of  the  series  of  cases  I  bring  before  yon  to- 
night. For  permission* to  use  these  cases  I  am  indebted 
to  the  medical  committee  of  the  National  Hospital  Queen 
Square,  and  to  the  individual  courtesy  of  the  various 
members  of  the  staff.  I  must  specially  thank  Mr.  Gunn, 
not  only  for  the  opportunities  he  Las  given  me  of  seeing 
and  examining  the  cases  at  Queen  Square,  but  for  sug- 
gesting the  line  of  work  and  allowing  me  the  free  use 
of  the  notes  made  by  himself.  In  many  cases  notes 
have  been  made  from  week  to  week  throughout  the 
patient's  stay  in  the  hospital,  and  several  patients  I  have 
been  enabled  to  see  and  make  uotes  upon  many  months 
after  they  have  left  the  hospital.  'Tin's  latter  part  of  the 
work  would  have  been  impossible  without  the  assistance 
and  co-operation  of  Dr.  Grainger  Stew  ait.  Medical  Regis- 
trar at  Queen  Square,  and  Dr.  Gordon  Holmes  and  Dr. 
Golla,  the  resident  physician-. 

Out  of  105  cases  diagnosed  as  cerebral  tumour  of  which 
I  have  notes  only  20  showed  no  signs  of  optic  neuritis. 
Of  the  remaining  So,  :>S  were  not  operated  on.  The 
subsequent  course  of  these  I  have  no!  touched  upon  in 
the  present  paper.     In  47  cases  operations  were  performed. 

VOL,  x\\  .  9 
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In  17  of  these  the  patient  died  shortly  after  operation  or 
was  never  in  a  condition  in  which  a  proper  examination, 
either  subjective  or  objective,  could  be  made.  There 
remain  30  cases  in  which  it  has  been  possible  to  trace 
more  or  less  fully  the  changes  in  the  eye  conditions 
subsequent  to  operation. 

Taking  first  the  effect  of  the  optic  neuritis  on  the 
visual  acuity  of  patients,  the  cases  fall  into  four  classes  : 

Class  I. — The  visual  acuity  practically  unaltered  by  the 
neuritis  (or  only  very  slightly  diminished)  at  the  time  of 
operation,  and  remaining  unaltered  during  the  whole 
course.  Includes  eight  cases:  I,  III,  VII,  X,  XI,  XII, 
XIII,  and  XIX. 

Class  II. — Visual  acuity  markedly  diminished  at  the 
time  of  operation.  After  operation  a  marked  improve- 
ment of  vision  sets  in  with  the  subsidence  of  the  optic 
neuritis.  Includes  ten  cases  :  IV,  IX,  XIV,  XVII,  XX, 
XXII,  XXIV,  XXV,  XXVII,  and  XXVIII. 

Class  III  includes  the  cases  in  which  after  operation 
the  patient  is  blind  or  the  visual  acuity  is  very  markedly 
diminished  as  a  result  of  the  neuritis.  It  is  subdivided 
into  two  classes  : 

(a)  Patients  practically  blind  at  the  time  of  operation 
and  remaining  so.  Six  cases:  XV,  XVI,  XXI,  XXIII, 
XXIX,  and  XXX. 

(b)  Patients  with  good  or  moderately  good  sight  at 
nine  of  operation,  but  in  whom  the  subsidence  of  the 
optic  neuritis  was  accompanied  by  marked  loss  of  visual 
acuity  resulting  in  one  case  in  absolute  blindness.  Two 
ease^:    \  III  and  XXVI. 

Class  III  includes  eight  cases  altogether, 

('hiss    TV  includes    those   eases    in    which    the    two    eyes 

have    behaved    differently,  one  eve  retaining  good   vision 

whilst    the  si'j'lit   in  the  other  eye   markedly  deteriorates. 

In     the    four    Cases    in    tin-    class    it    will    be    noted    that 

three  are  cases  of   frontal   tumours,  and  that    in  all  four 

eg  it  i-  the  sighl  <»f  the  homolateral  eye  which   is   mosl 

affected.      One  case,  nnfortunately,  Is  complicated  l>\    the 


OPTIC    mi  1:1  M-    l\    CEREBRAL    TUMOl  \     .  LoJ 

fact  that  with  recurrence  of  the  tumour  the  Bight  in  the 
■  ml  eye  has  been  affected.  Four  cases  :  II,  V,  VI,  and 
XVIII.  ' 

Stating  these  results  broadly,  we  may  say  thai  useful 
vision  has  been  saved  in  22  out  of  the  :>><)  cases,  and  in  18 
the  vision  is  now  just  as  good  as  it  was  before  operation. 

In  the  8  cases  in  Class  I,  where  the  sighl  was  practi- 
cally unaltered,  I  shall  only  mention  one  or  two  cases  as 
examples  of  I  be  rest. 

Hamilton  B —  (I).  A  case  of  left  frontal  tumour;  h;i<l 
noticed  nothing  wrong  with  his  sight  at  the  time  of  admis- 
sion, except  an  occasional  dimness  over  his  left  eye  per- 
sisting for  two  or  three  minutes  on  waking  in  the  morning, 
and  occasionally  a  brilliant  dark  violet  image  in  front  of  his 
eyes  when  in  the  dark.  There  was  at  thai  time  |  vision  in 
the  K.  E.  and  nearly  -jr  in  the  L.  E.  The  optic  neuritis 
was  marked  in  the  L.  E.  with  3  D.  of  swelling  and  several 
hemorrhages.  In  the  K.  E.,  though  the  veins  were  full  and 
the  colour  of  the  disc  1 1 i <>•  1 1 ,  there  was  no  definite  swelling. 
A  fortnight  later  there  was  definite  neuritis  with  haemor- 
rhages in  the  li.  E.,  and  the  swelling  in  the  L.  E.  had 
increased  to  5  D.,  but  the  vision  was  still  R.  E.  =  §•, 
L.  E.  =  !j.  Four  months  later  the  \\.  0.  D.  showed  a 
swelling  of  about  3  D.  with  a  few  small  haemorrhag 
the  li.  0.  D.  an  abrupt  swelling  of  4*5  I),  with  numerous 
hemorrhages  of  moderate  size.  The  vision  was  then 
R.  B.  =  \\,  L.  E.  not  quite  §■.  The  tumour  was  removed 
by  Sir  Victor  Eorsley  al  the  beginning  of  December,  and 
in  the  middle  of  January  his  vision  was  g  in  each  eye, 
and  in  May  of  this  year  it  was  equal  to  §■,  and  the  L.  B. 
was  as  good  as  tin"  K.  E.  This  case  is  of  interesl  in  that 
it  has  been  watched  right   through  its  course. 

Another  case  in  this  class  is  of  interesl  in  thai  it 
contradicts  the  statement  thai  optic  neuritis  does  not 
recur  after  the  tumour  has  been  removed,  even  if  there 
i-  ;i   recurrence  of  t  he  tumour. 

Thomas  J —  (III).     A.caseof  right  frontal  tumour.     At 
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rime  of  admission  hi s  sight  in  E.  E.  =  §•,  in  L.  E.  £}•  His 
optic  neuritis  was  intense;  R.  0.  D.  showed  a  swelling  of 
1  .V  D.  with  numerous  haemorrhages  and  patches  of  white 
exudate  around  disc.  L.  O.  D.  swelling  of  5  D.,  with 
haemorrhages  and  exudate.  A  week  later  his  vision  was 
R.  E.  <}— j^j-,  L.  E.  yV.  His  optic  neuritis  had  increased. 
He  was  operated  on  in  two  stages.  At  the  time  of  the  first- 
operation  both  optic  discs  showed  a  swelling  of  6  D.  Ten 
days  after  operation  his  vision  was  §  in  each  eye  and  the 
optic  neuritis  had  subsided  considerably,  more  in  the  R.  E. 
than  in  the  L.  E.  —  i.  e.  more  subsided  on  side  of  operation. 
Seen  five  months  after  operation,  his  vision  was  -|-  with 
difficulty  in  E.  E.  His  optic  discs  showed  no  swelling,  the 
colour  was  good  but  a  little  muddy  and  edges  were  distinct. 
In  January  of  this  year  he  was  admitted  with  recurrence 
of  the  tumour  and  a  commencing  optic  neuritis  ;  his  vision 
was  just  as  good  as  before.  While  under  observation  the 
optic  neuritis  developed,  and  as  before  a  little  more 
rapidly*  in  the  left  eye  than  in  the  right  eye,  and  just 
before  he  died  there  was  3  D.  of  swelling  in  each  eye, 
but  no  loss  of  vision.  There  are  two  points  of  special 
interest  in  this  case  :  the  first  that  it  showed  a  perfectly 
definite  recurrence  of  optic  neuritis  with  the  recurrence 
of  the  tumour,  the  second  that  in  both  attacks  the  neuritis 
seemed  just  a  little  more  severe  on  the  left  side,  and  in 
the  first  attack  the  loss  of  vision,  though  slight,  was  more 
marked  in  the  left  eye  though  the  tumour  was  right  frontal. 

Class  Jl  is  naturally  the  most  striking  class,  as  showing 
i lie  results  of  operation  again.  I  can  only  refer  to  one  or 
two  cases  ;i-  examples  of  tin-  class. 

Evelyn  B —  (XX),  a  case  of  left  cerebellar  tumour,  ;it 
tin-  lime  of  her  admission  had  shown  Bymptoms  Eor  about 
three  and  ;t  half  months.  Her  sighl  had  been  affected 
or  about  one  month  and  on  admission  vision  in  her  right 
was  =  fl|  badly,  and  in  her  left  eye  there  was  barely 
more  than  P.L.  Her  optic  neuritis  was  very  intense, 
with   swelling  spreading   far  oui    into  the   retina,  vessels 
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much  engorged,  and  numerous  haemorrhages  ;ni<l  macular 
changes.     The   operation   was    performed    in    two    par 
ilic   second   pari    on   January  24th,    L904.     On    February 

I  hi,  R.  V.  =  .,';.  well  ;  L.  \'.  =  fingers  al  L2  It.  On 
March  5th  R.  V.  =  ft  ;  L.  V.  =  (i';,.  On  Aland,  |()il, 
l>.  V,  ^  ,«'•_,  inn,'  letter)  and  Ij.  V.  =  .j1,  partly.  On  March 
31st,  when  she  lefi  the  hospital,  her  vision  in  righl  i 
w;is  ,''.,  and  left  eye  ft-.  I  saw  her  on  May  L5th  of  this 
year,  sixteen  months  after  the  operation,  and  then  her 
sight  in  the  righl  eye  was  =  §  and  in  the  lefi  eye  §■.  I 
have  referred  to  that  ease  in  some  detail  jusl  now  as  it  is 
a  very  striking  one,  but  there  are  others  jusl  as  marked. 

Stanley  C —  (XXII)  at  the  time  of  his  operation  could 
only  tell  light  from  darkness.  A  month  later  he  could 
almost  read  §  with  each  eye 

Art  Inn-  \Vr —  (XXVII),  whoso  vision  at  the  time  of 
operation  was  R.  .^  and  L.  -^ft,  1ms  now  vision  without 
correcting   glasses  of  y^-  and  ^. 

George  S — (XVII)  at  the  time  of  operation  in  Novem- 
ber, 1904,  could  only  see  ^0  with  each  eye.  Los-  than  a 
month  Inter  it  had  improved  to  .,',  and  ft-.  Unfortunately, 
[  have  not  been  able  to  see  him  since  he  lefi  town. 

The  other  cases  in  this  class  show  results  almost  as 
marked. 

Of  the  eight  cases  forming  Class  III,  four  were  blind, 
or  almost  blind,"  at  the  time  of  operation.  Mary  11 — 
(XVI)  had  no  sight  in  the  righl  ry  and  could  onlyeounl 
fingers  with  the  left  eye.  The  failure  of  sighl  had  begun  in 
August  of  1902  and  the  operation  took  place  in  December, 
so  that  the  neuritis  was  of  at  least  five  months'  standing. 

Harry'']1 —  (XXIX)  at  the  time  of  operation  had  only 
P.L.  Rhoda  B —  (XXI)  could  only  count  fingers  at  a  lew 
feet,   and   Abraham    P —  (XV)   had   barely    1*.  L. 

Of  the  remaining  lour  eases  two  had  been  operated  on 
at  other  hospitals,  and  in  both  cases,  so  Ear  as  I  can 
gather,  the  operation  consisted  in  simple  trephining,  done 
to  relieve  pressure  and  with  a  view  to  saving  sight.  The 
two  remaining  cases   had    fairly   good    vision  at   the  tunc 
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of  operation.  But  as  the  neuritis  subsided  the  vision 
deteriorated  in  Ralph  S—  (XXVI)  from  -^  to  <  -3%  in 
his  left  eye,  in  Constance  B —  (VIII)  from  ^  in  each  eye 
bo  practical  blindness  just  before  she  died.  In  none  of 
these  cases  was  the  neuritis  more  severe  than  it  was  in 
some  of  the  cases  in  which  after  operation  perfectly  good 
vision  remained. 

Constance  B —  (VIII)  I  shall  give  in  more  detail,  as  I 
was  able  to  watch  her  closely  throughout.  The  duration  of 
the  symptoms  of  tumour  at  the  time  of  operation  had  been 
over  eighteen  months,  but  she  had  never  complained  of 
her  sight  and  her  vision  then  was  ^  well  in  each  eye. 
There  were  4^  D.  of  swelling  in  each  eye,  with  haemor- 
rhages in  the  right  eye,  and  in  each  eye  a  typical  macular 
parabola,  radiating  towards  the  disc.  Two  days  after  the 
second  stage  of  the  operation  (removal  of  cystic  tumour 
from  right  parietal  area)  her  vision  in  the  right  eye 
was  -p2-,  in  the  left  eye  -|-  nearly.  Ten  days  later  her 
vision  was  -f^  in  each  eye  and  there  was  a  distinct  subsi- 
dence in  the  swelling,  but  there  was  a  fresh  haemorrhage 
above  the  macula  in  the  left  eye.  Seven  days  later  the 
R.  V.  =  \j,  L.  V.  =  y^-.  The  swelling  had  very  considerably 
diminished  and  disc  margins  were  coming  into  view.  A 
week  later  the  vision  had  gone  down  to  y^-  in  each 
eye,  and  both  discs  had  become  very  white.  The  vessels 
were  about  normal  in  size.  During  the  next  month  the 
vision  went  down  to  -^  in  each  eye,  and  the  note  taken 
thou  shows  that  the  arteries  were  diminished  in  size. 
Three  days  before  her  death  she  became  blind.  This 
case  was  unfortunately  complicated  by  the  onset  of  sepsis 
mii  the  fifth  day  after  operation. 

Four  r;ises  I  liuve  put  in  ;i  class  {<!)  by  themselves  because 
in  them  one  can  compare  an  eye  which  luis  become  blind 
from  optic   neuritis   with   one  in    which   the  sight    is  good. 

Albert  0 —  (VJ),  a  case  of  right  frontal  tumour,  had  been 
practically  blind  In  the  right  eve  For  aboul  fifteen  months. 

The   blindness    w:is    said    to    have   come    on    suddenly.       Six 

months  afterwards  his  1  <  *  it   eye  had   become  affected,  and 
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at  <>nc  tiinr  hi-  Slghl  \\;i-  -<>  kid  tli;i!  lie  had  to  I"'  led 
about.        His     left      eve     hiid      nn.vci'cd.        At      the     tunc     of 

admission  hi-  R.  V.  =  fincrers  ;ii  »'>  It.  His  L.  V.  =  '.'. 
El.  0.  D.  showed  marked  consecutive  atrophy,  with  muddy 
disc,  blurred  edge,  and  small  arteries.  L.  0.  D.  showed 
slight  blurring  of  lower  edge  but  g I  colour, and  arteries 

DC  I  ' 

of  fair  size, 

William  El —  (H)-  I"  this  case,  then,  the  neuritis  had 
subsided  before  operation,  Leaving  one  eye  practically 
blind  and  the  other  with  good  sight. 

In  the  case  of  Erith  the  tumour  was  an  endothelioma 
pressing  on  the  left  parietal  region.  His  sight  had  been 
failing  in  the  left  eve  for  eighteen  months  before  admis- 
sion  and  in  the  righl  eye  for  six  months.  He  also  gave 
the  symptom  of  frequent  attacks  of  blindness  Lasting  for 
two  or  three  minutes.  His  vision  was  \\.  E.  =  ^,  L.  — 
-fg.  He  had  a  gross  papillitis,  with  haemorrhages,  and 
about  6  D.  of  swelling,  in  May  of  this  year,  two  years 
after  operation,  his  vision  in  the  right  eye  is  10>  and  in 
the  left  eye  fingers  at  3  ft.  .Both  discs  have  a  somewhat 
filled-in  opaque  appearance  with  clear  edges.  The  colour 
of  the  right  disc  is  a  pinkish-white.  The  left  disc  is 
distinctly  paler  than  the  right  disc, and  both  arteries  and 
veins  arc  smaller  in  the  left  eye  than  in  the  righl   eye. 

In  the  case  of  Edith  B-  (XVIII),  a  left  cerebellar 
tumour,  though -at  the  time  of  operation  the  vision  in  the 
two  eyes  was  nearly  equal  and  fairly  good,  dow  the  vision 
of  the  left  eye,  the  homo-lateral  side,  is  poor,  while  that 
of  the  right  eye  is  fairly  good. 

A  subjective  symptom  of  some  importance  is  the  fre- 
quent occurrence  of  transient  attacks  of  blindness  or  ot 
dimness  of  vision.      These  Last  for  periods  varying  from  a 

few  seconds  up  to  half  an  hour,  and  are  most    frequently 

met  with  in  cerebellar  tumours.  It  l-  mentioned  in  twelve 
cases  iii  the  presenl  series  —six  cerebellar  cases,  three 
frontal  case.-,  two  parietal  cases,  and  in  the  only  p. -urine 
case.     1  have  looked  through  another  series  of  thirty-eight 
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cases  and  find  it  mentioned  in  four,  all  cerebellar  tumours. 
1 1  may  possibly  be  due  to  some  interference  with  the 
blood-supply  of  the  occipital  lube.  On  the  other  hand, 
the  increased  headache  and  the  attacks  of  giddiness  which 
accompany  the  symptom  point  to  an  increase  in  intra- 
cranial pressure  being  the  cause' of  the  symptom,  and,  if 
that  is  so,  it  may  act  by  causing  temporary  strangulation 
of  the  nerve  either  at  the  foramen  or  behind  the  disc. 
The  fact  that  in  the  case  of  Hamilton  B —  (I),  left  frontal 
rumour,  this  symptom  mainly  affected  the  left  eye — that  is, 
the  eye  on  the  side  of  the  tumour — Avould  seem  rather  to 
favour  this  latter  view.  Another  is  that  the  infundibulum, 
being  frequently  in  cases  of  raised  intercranial  pressure, 
ami  especially  when  internal  hydrocephalus  results,  very 
much  bulged  out,  presses  on  the  chiasma  and  so  causes 
blocking  of  conduction  at  that  point. 

The  frequency  of  the  occurrence  of  this  symptom  in 
cerebellar  cases,  and  the  fact  that  it  is  in  such  cases  that 
the  intra-ventricular  pressure  is  always  highest,  seems  to 
me  to  point  very  strongly  to  this  view. 

Positive  subjective  phenomena  seem  to  be  of  quite  rare 
occurrence.  They  were  only  mentioned  twice  in  the 
series.  Hamilton  B —  saw  at  intervals,  mostly  when  his 
eyes  were  shut  or  in  the  dark,  a  brilliant  dark  violet  image, 
and  William  M —  (XXV)  saw  golden  rings  incomplete 
above  and  below  in  a  meshwork  of  fibres  and  sometimes 
a  yellow  honeycomb  muddled  in  parts.  Both  these  patients 
belong  to  Series  I. 

Another  question  which  now  arises  is  the  relationship 
between  the  site  of  the  tumour  and  the  vision.  Of  seven 
cn-f-  of  frontal  tumour  three  retained  normal  visual 
acuity  during  the  \\li<>lo  course  of  the  attack.  In  one 
sighl  at  one  period  wenl  down  as  low  as  /'-,.  bul 
subsequently  recovered  perfectly,- and  in  three  the  sighl 
of  the  eye  on  the  side  corresponding  to  the  tumour  was 
badly  affected  while  the  other  eye  was  lefl  in  a  normal 
condition.       Unfortunately,  in   one   of    these   three   cases 
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there  has  been  a  recurrence  of  the  tumour  and  t  li« *  sight 
of  t  ho  "i  her  ej  e  has  now  been  affected. 

Of  the  ten  cases  of  parietal  tumour,  four  retained  good 
sight  throughout,  three  suffered  from  ;i  definite  loss  of 
sighl  during  the  height  of  the  attack  with  Bubsequenl 
complete  recovery,  and  in  three  the  sighl  was  entirely 
losl  with  no  recovery.  Of  these,  two  were  practically 
blind  ;it  the  time  of  operation,  and  the  history  of  the 
third  is,  unfortunately,  complicated  by  the  onset  of  sepsis 
on  the  fifth  day  after  the  second  stage  of  the  operation. 

Of  the  eleven  cerebellar  cases  only  one  showed  no  marked 
loss  of  sight  during  the  course  of  the  neuritis.  En  sis  good 
vision  was  recovered  after  subsidence  of  tKe  neuritis.  In 
three  sight  was  lost  and  no  recovery  took  place,  and  in  one 
case  the  sight  of  one  eye  is  now  said  to  be  good,  while  that 
of  the  eye  on  the  side  corresponding  to  the  tumour  is  poor. 

The  only  case  of  pontine  tumour  belongs  to  the  third 
class,  but  here,  of  course,  though  the  skull  was  opened  and 
the  cerebellum  explored,  no  tumour  was  found  at  the  time 
of  operation. 

The  ophthalmoscopic  appearances  and  their  change. 

In  the  great  majority  of  eases  the  neuritis  had  reached 
a  certain  intensity  when  the  case  was  first  -ecu,  but  in 
four  of  them  the  whole  course  of  the  case  from  it-  com- 
mencement could  be  followed.  The  ordinary  sequence 
-coined  to  be  an  increase  in  the  colour  of  the  disc,  with  a 
blurring  of  the  upper  and  lower  edges  and  a  slight  tnr- 
"vscence  of  the  veins.      The   increase  in  the  colour  <>t'  the 

disc    is    due  to  the    smaller  vessels    becoming    injected,  and 

so  visible,  and  this  injection  of  the  smaller  vessels  later 
on  helps  t«»  give  the  disc  the  characteristic  Btriate  juicy 
appearance  usually  semi  in  the  earlier  stages  of  an  optic 
neuritis.       A    week   or    ten    days    later    the    blurring    "I'    the 

edges  has  usually  passed  round  the  inner  margin,  bo  that 
the  upper,  inner,  and  lower  margins  are  completely 
blurred,  hut   the  outer   margin    is  Mill    t<»   he  Been.     The 
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central  cup  of  the  disc  has  now  begun  to  fill  up.  The 
fcurgescence  of  the  veins  has  increased,  and  they  are  by 
this  time  usually  very  dark  and  tortuous.  The  disc  is 
now  definitely  elevated  in  some  part,  though  usually  not 
more  than  two  dioptres.  Often  there  is  a  very  distinct 
difference  between  the  height  of  the  swelling  at  the  inner 
side  and  at  the  outer  side ;  small  linear  haemorrhages  can 
often  be  seen  at  this  time  in  the  neighbourhood  of  the 
disc.  In  the  course  of  another  week  or  ten  days  the 
edges  become  completely  obscured,  the  central  cup  filled 
in,  and  the  disc  colour  assimilates  itself  to  that  of  the 
surrounding  retina,  so  that  in  a  short  time  the  only 
indication  of  its  position  is  the  confluence  of  the  larger 
vessels.  Many  of  these  become  buried  more  or  less 
completely  in  the  swelling,  and  on  the  surface,  a  number 
of  tiny  vessels  become  evident.  Meantime,  the  actual 
swelling  has  steep  and  abrupt  edges  and  is  limited  to  the 
disc  region.  In  frontal  and  parietal  cases  it  reaches 
usually  a  height  of  something  between  3  and  5  dioptres. 
In  only  one  or  two  of  these  did  the  swelling  at  any  period 
exceed  5  dioptres.  In  cerebellar  cases  the  average  height 
of  swelling  at  its  most  intense  period  was  between  5  and 
7  dioptres.  In  the  single  case  of  pontine  tumour  there 
was  a  swelling  of  over  8  dioptres.  It  seems  usually  to 
be  the  case  in  pontine  tumours  that  the  optic  neuritis 
develops  later  in  the  course  of  the  disease,  but  the  whole 
progress  of  this  particular  case  from  the  onset  of  symptoms 
was  so  rapid  that  no  inference  can  be  drawn  from  it. 

In  tin'  majority  of  cases  the  disc  changes,  and  the 
lincai-  lia-iiinrrliaircs  in  the  neighbourhood  of  the  disc,  and 
the  turgid  conditions  of  the  veins  are  the  only  features 
which  characterise  the  neuritis  at  this  period.  In  only 
one  or  two  cases  is  a  condition  of  retinal  oedema  also  noted. 

As  the  neuritis  progresses  whitish  patches  of  exudate 
appear  at  the  margins  of  the  disc,  and  also  further  out  in 
the  retina,  the  haemorrhages  increase  in  size  and  number, 
and  are  qo  longer  Limited  to  the  Immediate  neighbourhood 
of  the  disc.     The  surface  of  the  disc  often  appears  as  it' 
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stippled  over  with  white  flecks,  and  may  have  a  reddish 
centre  Burrounded  by  ;i  paler  mound  of  Bwelling,  with 
tiny  vessels  curling  irregularly  over  Its  Burface.  Mean- 
time in  a  small  proportion  of  the  cases  changes  are 
taking  place  in  the  macular  region.  I  find  thai  in  the 
present  series  of  cases  these  macular  changes  are  noted 
in  five  cases — one  frontal  case  III  ,  one  parietal  c 
VIII  ,  two  cerebellar  cases  XVIII  and  XX),  and  one 
extra-cerebellar  case  (Whatley).  The  macular  change  in 
all  these  cases  takes  on  a  Eairly  definite  type.  In  one 
case  n<>t  included  in  the  present  Beries  I  was  able  to 
watch  it-  development.  When  firsl  seen  it  could  besl  be 
described  as  shaped  like  a  parabola  with  it-  apes  close  to 
but  inside  the  macula.  This  was  of  a  dirty  greyish-white 
appearance,  and  faded  off  as  it  spread  out  in  the  direction 
of  the  disc,  ending  up  in  a  Beries  of  seven  or  eight  lines 
of  whiter,  cleaner-looking  dots.  Later  on  the  dirtj  greyish- 
white  surface  changed  into  groups  of  dots  of  the  same 
size  and  character  as  those  composing  the  white  lines,  and 
this  was  the  condition  in  these  cases  when  first  Been. 
These  white  spots,  whatever  their  nature  may  be,  un- 
doubtedly seem  to  me  to  lie  in  tin-  most  superficial  layi 
of  the  retina,  since  in  Case  V1I1  one  of  the  lines  could  be 
Been  crossing  a  small  retinal  vessel. 

In  this  case  another  phenomenon  was  Been  at  one 
period.  The  macular  figure  was  present  in  its  typical 
parabolic  shape,  but  radiating  out  from  the  Eovea  in  all 
direct  ions  was  a  number  of  fine,  greyish  striae.  These  did 
not  run  in  the  lines  of  the  white  dots,  but  kept  more 
definitely  the  radial  direction  from  the  Iowa,  as  described 
by  Mr.  Grunn  in  his  paper  at  the  Edinburgh  Congress.  It 
I  might  describe  in  a  hypothetical  way  the  impression  that 
the  appearances  gave  me,  1  would  say  that  the  first  pheno- 
menon is  caused  by  an  outflow  of  cedematoua  fluid  from 
the  disc  region  running  in  under  the  membrana  limitane 
interna  of  the  retina  and  forced  into  a  parabolic  shape  DJ 
the  anatomical  arrangements  of  the  retina  at  the  fovea, 
the  Eovea  itself  beiner  beyond  its   limits:   while  the  second 
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phenomenon  would  be  duo  to  a  general  cedematous  infiltra- 
tion of  the  retina]  tissue;  and  the  reason  of  the  star-shaped 
figure  being  common  in  albuminuric  cases  and  rare  in  cases 
of  cerebral  tumour  is  that  a  general  retinal  oedema  is 
common  in  albuminuria  and  comparatively  rare  and  of 
slight  duration  in  cases  of  tumour. 

The  two  cerebellar  cases,  Edith  B —  (XVIII)  and  Evelyn 
B —  (XX),  showed  another  change,  which  I  can  best  de- 
scribe by  giving  the  exact  note  as  it  Avas  written  at  the  bed- 
side :  "About  i  disc  diam.  from  the  apparent  outer  edge 
of  the  disc  is  a  pale,  well-marked,  thin  line  running  almost 
vertically  and  equal  in  length  to  the  vertical  diameter  of 
the  disc.  Both  its  extremities  curve  in  a  little  to  the 
temporal  side."  This  appearance  was  seen,  as  I  say,  in 
both  the  cerebellar  cases  with  a  macular  figure,  and  in 
both  the  white  radiating  dots  of  the  macular  parabola 
reached  up  to  this  line  but  did  not  cross  it.  On  closer 
observation  in  one  case  the  line  was  seen  to  be  not  single, 
but  composed  of  three  rows  of  fine  dots  running  vertically, 
and  it  seemed  to  be  deeper  in  the  substance  of  the  retina 
than  the  macular  figure.  In  these  five  cases  the  amount 
of  disc  swelling  varied  from  4^-  dioptres  in  XVIII  to 
7  dioptres  in  XX. 

It  is  to  be  noted  that  the  occurrence  of  this  macular 
figure  did  not  seem  to  be  necessarily  associated  with  any 
interference  with  vision.  It  occurred  in  Jarrott,  whose 
vision  at  the  time  was  -|  in  each  eye.  It  occurred  in 
Case  VIII,  and  at  the  time  it  was  most  marked  her  vision 
was  |J  in  each  eve.  And  when  it  was  best  seen  in  Case 
Will  her  vision  was  |  and  -/V  respectively.  That,  I 
think,  is  another  Btrong  point  in  favour  of  the  absolutely 
superficial  position  of  this  change,  since  it  certainly  does  not 
seem  to  interfere  with  the  percipient  layers  of  the  retina. 

A  question  of  vcrv  greal  importance,  but,  I  fear,  om  to 
which  I  can  give  no  satisfactory  answer,  is  whether  there 

tnything  in  the  appearance  of  the  disc  when  the  neuritis 

i-  at    its   hi-i'jhl    bo   3  U  fir  fife  Si    what    the   resuli  will  be  when  the 

neuritis  has  subsided.      An  examination  of  the  notes  only 
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reveals  bhe  fact  thai  in  certain  cases  a  bad  prognosis  was 
given,  as  in  the  case  of  Arthur  W —  (XXVI]  ,and  yet  the 
final  result  was  good.  In  qo  case  was  a  good  prognosis 
given  with  a  final  bad  result,  so  thai  would  Indicate  thai 
bhe  usual  standpoint  with  regard  to  these  cases  is  too 
pessimistic.  In  the  case  of  Abraham  I* —  (XV)  I  do  not 
think,  however,  Hint  anybody  seeing  bhe  opaque,  greyish- 
white,  almost  solid-looking  swelling  of  the  disc  would  have 
dared  to  hope  thai  any  sighl  would  be  saved. 

Operations  al  Queen  Square  for  removal  of  cerebral 
tumours  are  always  done  in  two  stages.  The  first  Bta 
consists  in  removal  of  the  bone,  and  if  the  intra-dural 
tension  is  very  high,  incision  of  the  dura.  The  operation 
is  completed  usually  niter  a  week'-  interval.  Jn  prac- 
tically every  one  of  the  present  series  of  cases  it  was  noted 
at  the  time  of  the  firsl  operation  thai  the  intra-dural 
tension  was  raised,  in  some  cases  rery  much  raised.  In 
the  few  cases  that  it  was  possible  to  make  an  ophthalmo- 
scopic examination  between  bhe  first  and  Becond  Btag 
little  measurable  alteration  could  be  seen  in  the  discs. 
About  a  week  to  a  fortnight  after  the  second  operation 
there  was  usually  definite  subsidence  of  bhe  swelling,  and 
this  subsidence  went  on  in  a  steady  progression,  and  l>\ 
the  end  of  two  months  in  most  cases  the  swelling  had 
disappeared.  In' some  of  the  cases  where  the  tumour  was 
of  a  cystic  character  the  disappearance  of  the  swelling 
took  place  more  rapidly.  This  was  specially  noticeable 
in  Case  XIII,  where  all  trace  of  neuritis  had  disappeared 
in  a  month,  and  in  XXII,  where  the  subsidence  was  as 
rapid  as  the  recovery  of  sight  was  remarkable.  Though 
in  most  of  the  cases  the  subsidence  was  steadily  pro- 
gressive when  it  had  once  started,  there  were  some  anoma- 
lies shown  in  one  or  two  of  the  cases.  In  at  leasl 
four  of  the  case-  Eresh  haemorrhages  developed  after  opera- 
tion, usually  within  ten  days  alter  removal  of  the  growth. 
Bui  in  Case  III  they  were  noticed  u  month  after  opera- 
tion.    Another    point    thai    cone   out   in    two    cases   was 
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a  slight  recrudescence  of  the  swelling,  occurring  usually 
within  the  first  month.  I  was  at  first  inclined  to  put  this 
down  to  observational  error,  but  having  been  put  on  the 
alert  by  its  occurrence,  I  have  since  watched  another  case, 
and  I  believe  now  that  it  may  definitely  occur.  Whether 
it  has  anything  to  do  with  the  healing  of  the  wound  and 
the  consequent  stopping  of  leakage  from  the  intra-cranial 
cavity  I  have  not  ascertained. 

When  the  swelling  of  the  discs  is  subsiding  the  disc 
margins  come  into  view  in  the  inverse  order  of  their 
disappearance,  the  outer  edge  clearing  first. 

But  in  the  description  at  this  stage  we  find  a  definite 
distinction  between  the  cases  where  the  sight  has  been 
retained  and  those  in  which  it  is  lost.  In  the  first  series 
the  optic  disc  is  usually  seen  to  have  a  muddy,  greyish 
appearance,  with  the  central  cup  of  a  dirtier  grey  and  a 
tinge  of  pink  colour  in  the  grey,  the  edges  are  woolly,  and 
the  veins  and  arteries  are  of  normal  size  and  proportion. 

The  appearances  of  the  Class  C  in  their  most  typical 
form  I  can  best  give  by  reading  the  note  on  Abraham 
P —  (XV)  written  one  month  after  operation  :  "  K.  0.  D. 
Marked  post-neuritic  atrophy.  Colour  very  white,  edges 
blurred.  Arteries  reduced  to  tiny  threads  with  white  lines 
along  margins.  Veins  reduced  in  size.  Disc  generally  has 
a  filled-in  appearance,  and  vessels  are  partially  concealed 
in  white  connective  tissue." 

Later  on  the  edges  become  clear  and  sharp  cut,  but  the 
fcwo  points  that  seem  to  distinguish  these  cases  where 
sighl  i-  losl  are  the  opaque,  papery-white  colour  and  the 
diminution  in  the  size  of  the  arteries. 

Usually  tin-  patients  leave  the  hospital  about  the  period 
when  the  optic  disc  is  in  its  muddy,  hazy  condition,  but 
the  disappearance  of  the  Bigns  of  optic  neuritis  is  main- 
tained. I  have  been  able  bo  see  and  bake  notes  of  the 
present  condition  of  about  half  these  cases.  The  intervals 
thai    have   elapsed    from   bhe   time  of    their   leaving  the 

hospital   varv   From    one   month   in   the  case   of  Albert    W — , 

and  four  months  in  bhe  case  of  Hamilton  H — ,  up  bo  Eour- 


OF]  [C    mi  l:i  lis    i\    I  1.1:1  1:1:  \i.    11  KOI  I  I  18 

n  months  in  the  case  of  Evelyn  1> — ,  eighteen  months 
in  fche  case  of  Stephen  II — ,  and  two  years  in  the  cases  of 

Arthur  \Y       and  William  E — . 

I  can  only  briefly  state  here  the  general  results  ol 
examining  these  cases.  When  seen  in  fche  earlier  months 
bhe  colour  of  fche  disc  retains  a  characteristic  appearance 
of  solid  opacity,  and  the  centra]  cup  is  usually  filled  in  or 
only  very  faintly  visible.  The  outer  edge  is  usually  clear, 
luit  some  haziness  still  persists  in  some  pari  of  fche  margin. 
The  arteries  and  veins  are  normal  in  size  and  proportion. 
In  fche  Inter  months  the  'Use  recovers  its  normal  clarity  of 
colour,  the  central  cup  clears  up,  so  tlmt  in  those  cases 
where*  it  was  originally  well  marked  fche  perforations  of 
the  lamina  cribrosa  may  even  be  seen.  The  edges  clear, 
and  mostly  there  is  nothing  left  to  indicate  the  existence 
of  any  previous  disturbance  of  the  disc,  unless  it  be  a 
slight  disarrangemenl  of  the  pigment  which  Looks  as  if 
the  tide  of  swelling  had  carried  it  away  from  the  margins 
and  then,  subsiding,  had  left  it  stranded  irregularly  there 
like  wrack  on  the  seashore  after  a  storm. 

The  macular  changes  also  tend  to  disappear  more  or 
less  completely.  This  description  of  Evelyn  B — 's  fundus 
was  written  sixteen  mouths  after  operation.  You  will  note 
that  at  the  time  of  operation  -he  had  shown  most  marked 
macular  figures. 

"Vision  :  R.  E.  =  f ;  L.  E.  =  §  badly.  I,\  0.  D.  :  The 
disc  shows  practically  no  sign  of  ever  having  been  in  (lamed. 
The  colour  is  good  (possibly  a  little  pale  on  the  temporal 
side).  Along  the  lower  temporal  vein  there  are  shadowy 
whitish  lines.  The  central  cup  is  moderately  marked. 
\  essels  are  of  good  size  and  normal  proportions.  Macula 
shows  some  dusky  pigmentary  change.  White  spots  have 
entirely  disappeared.      L.  0.  I),  paler  than  fche  right,  and 

pallor  is  over  the  whole  surface.        Edges  are  clear   except 

for  a  slight  puffiness  at  upper  and  lower  edgi  \  essels 

are  of  good  size  and  normal  proportion.  Between  disc 
and  macula  there  is  a  faintly  perceptible  vertical  row  of 
dusky  pale  dots.      Round  bhe  fovea   there  are  coarse   pig- 
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mentary  changes.  Above,  and  to  the  inner  side  of  the 
fovea,  there  still  persists  a  little  cluster  of  bright  white 
Bpol  s.    Veins  show  definite  white  lines  along  their  margins." 

This  description  will  give  an  idea  of  how  much  restora- 
tion to  a  normal  condition  may  take  place  in  even  the 
very  worst  cases,  and  in  less  marked  cases  the  restoration 
of  normal  appearances  is  even  more  marked.  And  I 
think  it  serves  to  emphasize  the  fact  that  these  macular 
changes  are  of  a  superficial  nature,  and  should  have  little 
influence  in  visual  prognosis. 

Lastly,  the  present  series  of  cases  shows  one  perfectly 
definite  example  in  the  case  of  Thomas  J —  of  complete 
subsidence  of  optic  neuritis  after  removal  of  a  tumour  and 
recurrence  of  the  neuritis  following  on  recurrence  of  the 
tumour,  and  it  also  shows,  though  the  numbers  are  not 
sufficiently  great  to  make  one  lay  arry  stress  on  it,  the 
rarity  of  cases  of  myopia  who  get  optic  neuritis. 

There  are  many  matters  of  interest  and  importance  on 
which  I  have  not  been  able  to  touch  at  all  in  this  paper. 
I  have  throughout  striven  to  base  my  statements  on  the 
facts  as  shown  in  the  series  of  cases  with  which  the  paper 
deals,  and  I  think  it  will  be  found  that  the  reports  of  these 
cases  will  bear  any  strain  I  have  put  on  them.  1  have 
not  dealt  at  all  with  the  fields  of  vision  in  these  cases. 
I  hope  possibly  at  some  future  time  to  be  able  to  do  so  in 
a  more  general  connection,  and  also  by  the  close  examina- 
tion of  a  more  extensive  series  of  cases  to  bring  before 
yon  st;it  istics  more  worthy  of  your  attention. 

Beiei  Abstracts  or  the  Ophthalmologics  Reports  on 
tiii:  Casks  of  Cerebral  Tim  on;  ox  which  the  FORE- 
GOING  Papeb  i-   Based. 

Frontal  Tumours  (7  Cases). 

I.  Left  frontal  tumour, — Hamilton  B— ,  male,  »t.  41,  under 
Sir  Win.  (lowers.  Firsl  symptoms  of  tumour  January,  1904. 
No  noticeable  diminution  of  vision.  Attacks  of  dimness  over 
Id't  eye  lasting  two  or  tluve  minutes.  Occasional  dark  violel 
image  in  front  of  ey< 

July  Uli.  L904.     V.  =  :  in  each  eye.     Fields  lull.     B.  0.  I> 
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ll\|>.  -f  1  D.    Slight  blurring  of  edges  and  veins  full.     L  1 1   D 
Hyp.  +  1  D.      Disc   margins   completely    obscured.      Swelling 
=  :>  I >.     Veins  rery  full  and  .lark      Several  hemorrhages  near 
disc. 

Julj  25th,  L904.     I.'.  0.  D.:    Swelling  =  2  D.     Small  lin< 
hemorrhage.     L.  O.  D. :  Swelling  <=  5  I).     Small  haamorrha 
near  disc. 

August   Llth. — E.  E.  V.  =  L.  E.  V.  =  f      Optic  discs, 

examined  at  fortnightly  intervals,  showed  always  more  intense 
neuritis  in  left  eye  than  in  righl  eye.  Swelling  in  Lef1  eye  of  an 
abrupl   fungiform  character. 

A.ugus1  llth.  Several  transient  attacks  of  blindness  in  left 
eye  reported.     R.  E.  V.  =  ;:.     L.  E.  = 

November  29th  and  December  6th. — Operation  in  two  stag 
Tumour  removed  from  basal  portion  of  lefl  frontal  lobe. 

December  12th.-     R.  0.  I>.  :  Neuritis  commencing  to  subside  ; 
edges  of  disc  becoming  visible.      Swelling  =  -  I>.      L.  O.  D 
Swelling  =  2  D.      Fresh-looking  haemorrhage  to  inner  side  of 

disc. 

January  1st,  1905. — R.  O.  D.  :  Edges  clear  except  at  lower 
inner  edge.  Swelling  +  1  D-  Arteries  and  veins  normal  in 
size.  Central  cup  appearing.  Swelling  ="1  D.  L.O.D. :  ESdges 
just  visible.  Colour  fair.  Veins  normal  in  gize.  Arteries  verj 
slightly  diminished.     Swelling=  1  D 

January  12th—  R  E.  V.  =  |.  L.  E.  =  ;.;.  Still  some  blurr- 
ing of  edges,  especially  in  lefl  eye,  and  some  swelling. 

May  29th.— R.  V.  =  g  easily.     L.  V.  =  |  easily.     B.  0.  D. 
No  si^iis  of  recent  or  old  optic  neuritis.    Vessels  normal.    Edges 
clear.      Colour  good.      L.  0.  D. :    Colour  good,   but    Bomewhat 
opaque;  slight  haziness  of  inner  edge.     Outer  edge  cleaner  cut, 
bul  somewhat  eroded-looking.     Vessels  normal 

II.  Endothelioma  of  dura  mater;  left  ascending  frontal. 
William  E — ,  male,  set.  24  years,  under  Dr.  Beevor.  Six  years 
ago,  endothelioma  left  side  of  skull  over  coronal  suture.  Two 
years  ago,  headache  over  eyes.  Eighteen  months  ago,  Bight  of 
left  eyeaffected.  Six  months  ago,  sight  of  right  eye  also  affected 
Temporary  attacks  of  blindness  Lasting  a  few  minutes,  usually 
accompanying  bad  headaches. 

May  Llth,  1903.— R.  E.,V  =  fa  L.  E.,  V.  =  ,';.  Fields  con- 
tracted. R.  O.  D.  Gross  papillitis.  Swelling  extends  far  into 
neighbouring  retina,  =  6D.  Still  great  vascularity.  Early  con- 
nective-tissue  formation ;  several  hemorrhages.  L.  0. 1>.  similar 
'"  right,  but  disc  is  whiter  and  there  are  more  hsemorrhaj 

May  15  th  and  29  th. — Operations  by  Sir  Victor  Sorsley.  Dura 
tense.     Large  tumour  adherent  to  dura  pressing  on  ascending 

I  r  >ntal  convolution  iA'  left  side. 

June  23rd. — Considerable  subsidence  of  neuritis  with  well- 

Vo|  .  \xv.  10 
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marked   consecutive  atrophy,  especially  in  left  eye.     Swelling, 
R.E.  =  3  P.,  L.  E.  =  2D. 

May  15th,  1905.— E.  V.  =  T%.  L.  V.  =  fingers  at  one  yard. 
E.  O.  D.  filled  in  appearance,  with  clear  edges  and  vessels  of 
fairly  good  size.  Colour  is  pinkish-white.  Arteries  slightly 
thickened.  Some  connective  tissue  about  disc  edges.  L.  O.  D. 
colour  white.  Edges  clear.  Veins  and  arteries  smaller  than  in 
right  eye.  Central  cup  filled  in  and  greyer  in  colour  than  rest 
of  disc.     No  swelling.     Maculae  normal  in  each  eye. 

III.  Right  frontal  tumour. — Thomas  S —  (male,  set.  37,  under 
Sir  Wm.  Growers).  First  symptoms  of  cerebral  tumour  Septem- 
ber, 1903. 

March  28th,  1904.— E.  E.  V.  =  f  L.  E.  V.  =  f.  Con- 
siderable contraction  of  left  visual  field.  O.  D's. :  Intense 
double  optic  neuritis.  Complete  blurring  of  margins.  Numerous 
haemorrhages.  Irregular  white  patches  on  and  around  disc. 
Colour  high.  Veins  distended.  No  macular  changes.  Swelling: 
E.  O.  D.  =  H  D ;  L.  O.  D.  =  5  D. 

April  11th.— E.  O.  D.  swelling  very  abrupt  =  6D.  L.  O.  D. 
similar  swelling  =  6D.     E.  V.  =  -§-"—  T\.     L.  V.  =  TV 

April  15th  and  21st. — Operations.  Large  cystic  tumour  from 
second  right  frontal  convolution. 

May  3rd.— E.  V.  =£.  L.  V.  =  f .  E.  O.  D. :  Optic  neuritis 
rapidly  subsiding.  Swelling  =  2^  D.  White  glistening  patches 
to  outer  side  of  disc.     L.  O.  D.  swelling  =  3D. 

May  30th. — E.  O.  D. :  Several  haemorrhages,  especially  along 
inferior  temporal  vein.  White  spots  between  disc  and  macula. 
Swelling  =  4D.  L.  O.  D. :  A  good  deal  of  grey  opacity  mixed 
with  swelling.     Haemorrhage  above  disc.     Swelling  =  5D. 

September  30th.— E.  E.  V.  =  £  -  f.  L.  E.  V.  =  f  -  f. 
E.  O.  I). :  Edges  distinct.  Central  cup  filled.  Colour,  muddy- 
pink.  Arteries  small.  No  swelling.  L.  O.  L>. :  Same  descrip- 
t  i-  'ii. 

January    L3th,  1905. — Eecurrence   of   tumour.     E.  E.  V.  = 

-  ..  L.  E.  =  ;';  —  ;';.  Fields  normal.  E.  O.  T>.  :  Blurring 
<>!  edges  only,  outer  third  visible.  Veins  large  and  tortuous. 
Arteries  diminished  and  buried  near  disc  No  haemorrhages 
Colour,    pink-,    peach-like   bloom  as  of   hyperemia   over  white 

atrophy.       Swelling    =    '2\    D.      While    spots    between    disc    and 

macula.     L.  < ).  D.:   Characters  as  in   right.     Swelling  =  '■>  I>. 

.V  i  while  spots. 

Januarj  23rd.     Neuritis  more  intense. 

IV.  Left  fronted  tumour. — Stephen  II  .  male,  Bet.  32  years, 
under  sir  William  <  towers.     First  symptoms  of  tumour  in  L900. 

.July  9th,  L903.— E.  V.  =  jj  ;  I-  V.  =  |.  N<>  optic  neuritis, 
[nner  margin  "i  right  dis<-  not  quite  <-l<'ar. 
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Jul)  1  lili.  0.  D's.  both  high  c  lour.  R.  0.  !>.,  blurring  oi 
upper  and  lower  margins. 

July  L91  li.  —  I  definite  opt  ic  neurit  is. 

July  21st.     Optic  neuritis.     Swelling  =  2  I>.  in  each  eye. 

August  Bth.     R.  0.  I).  Bwelling  =  1      3  D;  L.O.D.  =2    D 
In  left  eye  central  cup  is  not  bo  much  filled  in  as  in  right  i 
1  [aemorrhages  in  bot  li  <'\  es, 

A.ugus1  L lth  and  27th. — Operations.  Cyst  size  of  Tangerine 
orange  removed  from  Left  prefrontal  Lobe. 

September  4th.  —  Optic  neuritis  less. 

September  30th.  R.  V.  =  ;\t:  L.  V.  =  ,",.  R.  0.  I>.  swell- 
ing =  1  D.  L.O.D. :   Post-neuritic  atrophy,  verj  Blight  swelling. 

November  L3th.-  R.  Vr.  =  §  ;  L.  V.  =  .  Fields  nearly  full. 
Colour  vision  good.  O.  D's.  quite  clear,  Slight  blurring  "i 
edges  in  j»;nis.     Vessels  healthy. 

May  22nd,  1905.— E.V.  =  |  well;  L.  V.  =  ;;  well.  R.  <).  I> 
colourgood.  Physiological  pit  clear  and  not  filled  in.  Blurring 
of  Lower  inner  margin  c  not  pathological).  Vessels  normal.  N  o 
macular  change.  L.O.D.  slightly  high-coloured.  Edges  seen 
all  round  slightly  hazy.  Physiological  pit  Large  and  well  marked, 
showing  Lamina  cribrosa  in  mosl  of  its  extent.  Vessels  normal. 
No  macular  change. 

V.  Eight  frontal  tumour. — William  M — ,  Bet.  1-.  under  the 
care  of  Sir  Win.  I  l-owers.  First  symptoms  of  tumour  September, 
L903. 

September  5th,  1904.  —  R.  0.  D. :  Optic  neuritis  with  a  fail 
amount  of  exudate  and  remains  of  an  old  haemorrhage.  Edges 
obscured.  Swelling  +  1  D.  L.O.D.:  Edges  obscured.  Less 
exudate.     Swelling  2  D. 

October  3rd. — R.  O.  D. :  Much  retinal  oedema.  Patches  of 
effusion  and  haemorrhages.  Veins  mm-li  en^or^ed.  Swelling 
3D.     L.O.D.:  Similar  condition.     Swelling  3*5  D. 

October  9th.— E.  V.  =  .;;.,•     L.  V.  =  :;.     0.  D's.  as  before. 

October  11th  and  18th. — Operations.  Tumour  removed. 
Posterior  end  of  3rd  right  frontal. 

November  1st.— Optic  neuritis  subsiding. 

November  28th.— V.  E.  =  .:\.  V.  !-=,",.  R.  0.  D.  pale 
and  muddy.  Margins,  except  inner,  visible.  Veins  Large. 
Arteries  small.  No  swelling.  L.  O.  1>.  more  pink  in  colour. 
Only  temporal   margin   visible. 

June  5th,  L905..— Tumour  has  recurred.  .Sight  became  worse 
in   April,    1905.     Repeated  attacks  of  blindness   Lasting  a   few 

■  mis.    R.  V.  =  ._:'',,  badly.     L.  V.  =  t,",,  badly.     R.  0.  D 
fluffy.     Hypersemia  of  inner  part.     Veins  distended.     Arte 
Bmall.     Macula  normal.     L.  0.  I>.  solid,  opaque,  tilled-in  appear- 
ance.     Faint    pink   colour  on  nasal    Bide.      Vessels    good 
Marked  white  lines  along  margins  of  veins.     Margins  ha 
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V  I .  B,ight  frontal  tumour. — Alberi  0 — ,  male,  set.  39,  under 
Sir  William  Growers.  Fits  at  irregular  intervals  for  twenty-one 
years.  Since  July,  1903,  continuous  headache  and  failure  of 
vision.  Righl  eye  suddenly  became  blind.  Six  months  later  left 
eye  also  affected.  Sii^lit  in  left  eve  has  recovered. 
'  October  31st,  1904.— K.  V.  =  fingers  al  six  feet,  L.  V.  =  ;:  c 
normal  field.  R.  O.  D. :  Marked  consecutive  atrophy.  Colour 
muddy.  Edge  not  quite  sharp.  Central  cup  filled  up.  Arteries 
small.  No  fundus  change.  L.  O.  D. :  Colour  good.  Slighl 
blurring  of  lower  edge.     Arteries  fair  size. 

November  16th  and  '22nd. — Operations.  Tumour  removed 
from  right  frontal  lobe. 

January  1st.  1905. — R.  O.  D.  as  before.  Arteries  small. 
L.  O.  D. :  Edges  quite  clear.     Vessels  good  size. 

VII.  Left  frontal  tumour.— Elizabeth  P — ,  female,  set.  37 
years,  under  the  care  of  Dr.  Beevor.  First  symptoms  of  tumour 
May.  1903.     September,  1903,  sight  began  to  get  dim. 

December  18th,  1903. — Sight  r6g  each  eye  (doubtful  owing  to 
mental  condition).  R.  and.  L.  O.  D.  :  Edges  obscured,  arteries 
small.     Swelling-  =  4  D. 

December  21st.— R.  O.  D.  swelling  =  6  D.  Veins  full.  L.  O.  D. 
swelling  =  5  D. 

February  9th  and  16th,  1904  — Operations.  Dura  very  tense. 
Tumour  about  the  size  of  an  orange  from  middle  frontal  convo- 
lution on  left  side. 

February  26th. — Optic  neuritis  subsiding. 

May  18th,  1905.— R.  V.  =  T6F;  L.  V.  =  rr\,witli  astigmatism 
correct  =  I  each  eye.  R.  O.  D. :  Solid  filled- in  appearance,  with 
edges  somewhat  eroded-looking.  The  opacity  of  the  colouring 
seems  to  be  due  to  the  absence  of  smaller  vessels  and  capillaries 
In »ni  the  disc  surface.  Vessels  of  good  size.  Edges  can  every- 
where be  seen,  but  pigment  is  disturbed  and  looks  as  if  it  had 
been  washed  away  a  bit  from  the  margins.  Colour  good  pink. 
L.  O.  D.  :   Appearaicos  similar. 

Parietal  Tumours  (10  cases;. 

VI I T.  Right  parietaj  tumour. — Constance  T> — ,  female,  eel  1  I, 
fears,  under  Dr.  Ormerod.  First  symptoms  of  tumour  July, 
L903.     Eas  noticed  nothing  wrong  with  sight. 

February  6th,  1905.      R.  V.  L.  V.  R.  0.   D.  :   Opt. 

neur.     Edges  completely  obscured.    Vessels  buried  in  swelling 
Surface  of  disc  stippled  over  with  white  flecks.     Tin\  haemor- 
rhages near  disc  swelling  =  1'   I>.     L  0.   D. :   Like  right,  but 
shows  i  greater  amounl  of  exudate,  especially  along  lower  disc 
margin.     No  haemorrhages  seen. 

!•  bruarv   12th.    'Radiating  from  the  macula  in  both  eves  are 
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parallel  lines  of  white  dots  Together  these  form  a  parabola, 
commencing  in  a  cluster  of  brighl  white  spots  jusl  inside  the 
macula,  and  then  inwards  the  disc,  ending  in  eight  or  uine 
parallel  rows  of  dots.     They  Beem  to  lie  superficial  to  the  vessels. 

February  7th  and  I  Ith.  Operations.  barge  cystic  glio- 
tnatous  i  amour  from  righl  parietal  area. 

February  16th.     R.  V.  -  /''.,  ,   L.  V.  -   ,",,  nearly  ';.     0.  D's 
Swelling  slighl  ly  subsided. 

February  27th.— R.  V.  =  ;\.  ;  I,.  V.  =  ft.  R.  D. :  Swell- 
inc  -  '■'>  D.  li.  0.  D.:  Swelling  =  :{'.  D.  Fresh  haemorrhage 
above  macula  in  lefl  eye.  Swelling  whiter  than  before,  edges 
faintly  visible  by  indirect  method. 

March  6th.  ■  R.  V.  =  g  ;  L.  V.  =  ft.  R.  0.  D.:  Much 
clearer.  Vessels  do  longer  buried  in  swelling.  Macula  appears 
unchanged.  L.  O.  D.  :  Disc  margin  becoming  visible.  Manila 
as  before,  swelling  under  _  1  >. 

March  13th.  R.  O.  D.  :  Very  white.  Vessels  can  be  seen 
clearly  to  centre.  Outer  edge  shows  clearly ;  other  edges  dim. 
V.  =  ,';.  L.  O.  D.  :  Very  white.  All  edges  seen,  but  upper  edge 
Btill  hazy.  Jus!  above  macula  fresh-looking  haemorrhage.  Arteries 
normal  in  size.     V.  = 

April  15th.— R.  V.  =  ,;„  ;  L.  V.  =  ,"„.  R.  O.D.  :  White  and 
atrophic.  Cup  filled  in.  Edges  clear.  Vessels  Bhow  white 
lines  along  margins.  Macular  parabola  not  so  marked.  !..<>.  I).  : 
Like  right,  Below  disc  an  organised  mass  of  exudate  burying 
some  vessels.  Vessels  diminished  in  size.  Macular  changes 
diminished. 

IX.  Left  parietal.  Inflammat.  dura  (no  tumour  found). 
Catherine  D  .  female,  set.  40,  under  Dr.  Ferrier.  Firsl  onset 
of  symptoms  about  two  pears  ago. 

February  12th,  1904.  R.  V.  =  &  ;  L.  V.  =  ;;.  R.  0.  D.: 
Well  marked  optic  ueuritis.  I>isc  greyish  in  colour.  Swelling 
:!'.  I).  Veins  dilated.  Arteries  normat  Haemorrhages.  Peri- 
phery of  fundus  shows  old  choroido-retinitis.  Vitreous  opaci- 
ties. L.  ().  J).  :  More  highly  coloured.  Vessels  much  engorged. 
Swelling  +  3  D.  Large  haemorrhage  to  outer  side  of  disc  No 
Bigns  oi  choroido-retinitis. 

March   15th.     R.  V.  =  ,\  ;   L.  V.  = 

March  22nd  and  29th. — Operations.  Bone  inflamed.  Dura 
infiltrated  and  of  milky  appearance.     No  tumour  found. 

April  5th.— R.  V.   =    ,".,  :    L.  V.   =      .      Well. 

May  L9th.-  R.O.J).:  Edges  -till  indistinct.  L.  O.  D. : 
X<>  swelling.     Edges  blurred.     Veins  normal. 

June  30th.  R.  V.  =  £ ;  L.  V.  =  ;.;.  R.  O.  D.  :  No  swelling. 
L   0.  1 ).  :   Practically  normal. 

May   L8th,   1905.— R.   V.  .    L.  V.  =  R       .   D.      No 

swelling.   Opaque  waxy  atrophic  appearance.    Extensive  choroidal 
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mischief  in  periphery  of  fundus,  but  macular  area  free  arteries 
diminished  in  size,  but  veins  full.  L.  O.  D.  :  Good  pink  yellow 
colour.  Physiological  cup  faintly  marked.  Edges  slightly  hazy 
above  and  below;  otherwise  normal.  Slight  disturbance  of 
arrangement  of  pigment  beyond  the  margins.  Vessels  normal 
in  size. 

X.  Right  parietal  tumour,  post-central. — Francis  E — ,  female, 
set.  32  years,  under  Sir  William  Gowers.  First  onset  of  sym- 
ptoms, December,  1903. 

May  4th,  1904.— E.  V.  =  £,  L.  V.  =  | .  O.D's. :  Normal  colour, 
edges  clear.     Veins  dilated,  more  in  right  eye  than  in  left  eve. 

May  28th.— E.  0.  D.  :  Edges  slightly  hazy  ;  central  cup  filling 
up  :  veins  engorged.  L.  O.  D.  :  Inner  margin  blurred  ;  con- 
ditions as  in  right  eye,  but  more  advanced.  Swelling  about 
li  D.     Probably  only  oedema. 

June  6th. — Optic  neuritis  subsiding. 

June  21st.  — Parietal  tumour  ;  right  pre-central  area  removed. 

July  22nd. — No  trace  of  neuritis. 

XI.  Parietal  tumour,  right  Rolandic  area. — William  H  -, 
male,  aet.  ?  45  years,  under  Dr.  Hughlings  Jackson.  First  sym- 
ptoms of  tumour  Januarv,  1903. 

March  12th,  1903.— R.  V.  =  f,  L.  V.  =  f .  O.  D's.  :  Neuritis 
in  both  eves.  Blurring  of  edges.  Cups  filled  in.  A  few  haemor- 
rhages. *  Veins  turgid.  Swelling  :  E.  O.  D.  =  2  D.,  L.  O.  D  =• 
25  D. 

March  16th. — E.  O.  D. :  Swelling  35  D.,  haemorrhages  and 
exudate.  L.  O.  D. :  Swelling  3  D.,  no  haemorrhages,  but  numerous 
white  patches. 

March  17th  and  24th. — Operations.  Dura  very  tense  and 
bulging.     Diffuse  growth  right  arm  area. 

April  20th.— Neuritis  subsiding.  E.  O.  D.  :  Swelling  =  3  D. 
L.  O.  D.  =  2  D.     Not  much  atrophy.     E.  V.  =  |,  L.  V.  =  |. 

XII.  Ltfl  parietal  tumour;  superior  parietal  convolution, — 
Daisy  II  .  female,  ret.  II  years,  under  Dr.  Ferrier.  Firsi  onsel 
of  8j  mptoms  I  October,  1(J<>:;. 

January  L2th,  1904— E.  V.  :.  \,  V.  =  ;\,.  E.G.  1>.  : 
Eyperremic  edges  blurred  excepl  outer  third.  Some  filling  up 
of  centra]  cup.  Swelling  2  I>.  L.O.D.:  Rather  high  colour. 
Lower  edge  blurred.  Slight  haemorrhage  below  disc.  No 
Bwellinj 

January  18th.     Conditions  much  as  before. 

February  3rd.  Optic  neuritis  intense  in  both  eyes.  1M>.  I>: 
•i  I  l».  L  <  >  I  >.  5  I).  Veins  engorged.  Eremorrhage 
L.  O.  D.     Swelling  limited  to  disc  area  and  steep 

February  9th  and  L6th.  Operations.  Cyst  from  upper  end 
of  fissure  of  Rolando,  mainlj  in  superior  parietal  convolution. 
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February  26th.  Optic  neuritis  subsiding.  Margins  of  disc 
coming  i  1 1 1  •  >  view.     Colour  and  Bize  of  vessels  good. 

February  18th,  L905.     !.'.  V.       :    easily,  L  V.  B.O.D 

Colour  healthy  pink.     Edges  clear,  fainl  haze  in  upper  and  inner 
part.     Centra]    cup  normal.      Vessels  normal.      Been  for  first 

tn Use  would  be  at  once  passed  as  normal.     L  O.D. :  Tern 

poral  side  paler  than  nasal.     Mmv  grevness  than  111  nghl  eye. 
Vessels  good  in  Bize  and  proportion.     Central  cup  clear.     I 
would  be  passed  as  normal. 

XIII.  ///;////  Biib'dural  cyst  ( corcn  d  jin  /•/<  hi!  area  and  >  derided 
over  frontal  area  and  bach  to  occipital  area). — Henr\  L  .  male, 
set.  34  years,  under  Dr.  Taylor.  Fall  on  head  February,  L902. 
Onsel  of  symptoms  April,  L902.  July,  1902— Slight  blurring 
of  R.  O.  D.  with  distended  veins. 

Amusi  20th,  1902.— R.  V.  =  ;;,  L.  V.  =  ;;.     R.  O.  D.  :  Edg 
completely  blurred.     Numerous  haemorrhages,  one  or  two  lai 
Si n- face  of  swelling  has  striated  appearance.     Arteries  romp 
reins.     Swelling  3*5  D.      L.O.I).:    Edges  all    blurred.     Two 
small  haemorrhages.     Swelling  T5  D. 

September  1st,  6th,  and  18th. — Three  operations.  Dura  \.  r\ 
tense.  Very  large  cyst  removed,  covered  most  of  convexity  of 
right  side  of  brain,  measured  <i  x  4j  x  1\  inches. 

October  27th,  1902. — O.D's.  normal,  with  sharp  edges  and  no 
swelling. 

XIV.  Left  parietal,  supra-marginal  eyrus.  Edmund  M — , 
male,  set.  39  years,  under  Sir  William  Gowers.  Onset  of 
symptoms  July,  1903.     Has  never  complained  of  sight. 

'  May  31st,  1904.— B.  V.  =  ,",.      L.  V.  =  ,V     R.O.  J).  :  Optic 
neuritis.     Swelling  =  2\  D.,  veins  engorged.     No  hsemorrhag 
L.  O.  D  :  Swelling  =  4  D.     No  haemorrhages. 

June  12th.— R.O.  D. :  Swelling  =  3  D.     L.  O.  D.  --=  5  D. 

June  14th  and  21st. — Operations.  Tumour  removed  from 
supra-marginal  gyrus. 

Julv  12th. —  R.  O.  D.  :  Greater  pari  of  outer  edge  visible. 
Swelling  =  1}  D.  L.  ().  J).:  Edges  still  blurred.  Swelling 
=  3!1>. 

July  30th.— E.  O. D. :  Edges  almosl  clear.  Swelling  1  D. 
L.  O.  D. :  Edges  just  coming  into  view.     Swelling       3D. 

February  20th,  1905.     \l   0.  D. :  Colour  white.     Solid,  BUed- 
in  appearance.     Outer  edge  quite  distinct,     [nner  edge  hazy, 
it'  covered    by   a    white   cloud,   shading   off   above  and    below. 

Vessels  of  good  size.  L.  0.  1).  <>\'  a  pinkish  -nx  colour, 
edges  more  distinct.  Only  slight  blurring  of  upper  edg<  I  on- 
dition  of  alexia:  Can  recognise  letters  of   g-  line  with  each  eye, 

hut  cannot   name  t  hem. 

XV.  Right  parietal  tumour. — -Abraham  P     .  male.  set.  ?  aboul 
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50,  under  Dr.  Ormerod.  Onset  of  symptoms,  spring  of  1902. 
often  had  transient  attacks  of  blindness.  Progressive  failure  of 
vision  began  July,  1904. 

November  15th,  1904. — Vision  sometimes  hand  movements, 
sometimes  bare  P.  L.  O.  D's. :  Intense  neuritis;  pale  greyish 
opal  glass  colour.  Swelling  has  a  solid  appearance.  Veins  dis- 
tended, though  not  greatly  so.  No  haemorrhages.  Swelling: 
R.E.  =  4£D.     L.E.=5£D. 

January  13th,  1905. — Absolute  blindness.  R.  O.  D. :  Very 
white.  Edges  blurred.  Opaque  and  filled  in.  Vessels  partly 
concealed  in  white  connective  tissue.  Arteries  reduced  to  tiny 
threads,  with  white  lines  along  margins.  Veins  small.  L.  O.  D. : 
Much  as  in  R.  E.  Pallor  even  more  marked.  Edges  not  so 
much  blurred. 

XVI.  Right  parietal  tumour. — Mary  R — ,  female,  aet.  43 
years,  under  Dr.  Beevor.  Has  been  subject  to  epileptic  fits. 
Probable  onset  of  symptoms  of  tumour,  June,  1902.  Failure  of 
sight  (progressive)  commenced  August,  1902. 

November  12th,  1902.— R.  V.  ?  nil.  L.  V.  fingers  at  10  ft. 
R.  O.  D. :  Blurring  of  all  finer  details  of  disc  and  edges.  Arterial 
degeneration  well  marked.  Several  brilliant  white  spots  (fatty 
change)  on  disc.  Hyper.  +  4D.  Swelling  =  4D.  L.  O.  D. : 
Similar  to  right.  Hyper.  +  4  D.  Swelling  =  4  1).  Neuritis 
evidently  of  some  standing. 

December. — Two  operations.     Tumour  not  found. 

December  29th. — R.  O.  D. :  Very  pale,  edges  still  blurred. 
Swelling  =  2D.  Vessels  very  much  diminished.  L.  O.  D  :  Still 
-Mine  colour  in  disc.  Swelling  =  4  D.  Vessels  not  so  small  as 
in  R.  E.     All  details  of  disc  still  blurred. 

March  15th,  1903. — L.V.  =  fingers  at  2  yards.  Discs  pale 
and  atrophic,  with  irregular  margins.  Arteries  small.  Veins 
fair  size. 

XVII.  Right  parietal  tumour. — George  S — ,  male,  set.  42  years, 
under  Sir  William  Gowers.  Onset  of  symptoms  about  end  <»f 
1*97.     Eyesighl  began  to  fail  about  the  middle  of  October,  190  1 

November  L5th,  L904.— R.  V.  =  0';T.  L.  V.  =  ■&.  R.  O.  D.: 
Well-marked  neuritis,  looks  recent ;  swelling  =  4  D.  L.  O.  D. : 
Swelling  =  3  I).      Iteeenl  ha-morrhage 

November  17tli.     Operation  first  stage. 

November  21st.     Swelling  in  each  disc  =  5  D.     Arisi<»n  worse 

November  22nd.     Operation  second  stage. 

November  24th. — R.  O.  D. :  Swelling    I  ">   D.     HsBmorrh 
and  whitish  spots  on  nasal  side.     L  <>    l>  :  Swelling  5  D. 

November  28th.     Can  now  see  ward  clock      B.O.  1>. :  Swell- 
ing =  &\  I).     Large  hemorrhage  to  nasal  side  of  disc.     r,.  < ).  I>: 
lling  =  31  I). 
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December  1st.     R         l>.  :  Swelling      3  l>.     I,  0.  D        2    I » 

December  5th      R.        I>      Swelling     ID      L   I  I    D       l  D. 

December  Lltfa.     I:    V.  =  ..",.     L.  V. 

December  27th.     R    V.  -    ;„.     L.  V.  =  J»T. 

January    2nd,   1905.     \l.  0.   I  >.  :   Edge  clear  in  outer  third, 
remainder   still    blurred.      Swelling       2 '.    I>.      Colour 
I-   0.  D. :   Paler  than   right,  bul  good  colour  in  centre  of  disc. 
Edges  still   blurred   all   round      Swelling       2    l>.     Vessels   in 
both  eyes  of  normal  si/.-,  possibly  a  little  smaller  in  righl  ey 

CeKKHKLLAK    Tu.MUUBB     (II     rases). 

Will.  Left  cerebellar  tumour. — Edith  B — ,  female,  aged  14! 
years,  under  Dr.  Bastian.  Onset  of  Bymptoms  of  tumour 
January,  1903.  October,  L903,  things  began  to  appear  misty. 
Has  recently  bad  temporary  attacks  of  blindness. 

June  27th,  1904.— E.  V.  =  |.  L.  V.  =  ■?.,.  R.O.  D. :  Cr. 
papillitis  swelling  =  5  D.  Numerous  haemorrhages,  some  of 
large  size.  Radiating  from  the  fovea  in  a  tan-like  shape  towards 
the  disc  there  is  a  series  of  lines  of  brilliant  white  spots.  Ti 
are  round  and  end  abruptly  against  a  paler  line  concentric  with 
tin-  outer  edge  of  the  disc.  L.  0.  D.  :  Like  right.  Swelling 
=  5D.  Haemorrhages  not  so  large,  and  fan-shaped  figure  not 
so  well  marked.  From  the  outer  Bide  of  the  macula  radiates 
out  a  series  of  pale-greyish  faintly-marked  lines.  These  are  not 
seen  in  ri^-lit  eye. 

July  9th.— E.  V.  =  ;;.     L.  V.  =  -/';,.     ().  D's.  shew  do  change. 

July  12th  and  July  L9th.  Operations.  Excessive  intra- dura! 
tension  noted.  Tumour  mainly  in  left  cerebellar, but  extending 
well  over  into  right  lobe. 

July  31st.— R.  V.  =  y!s.      1,.  V.  =  ,/;,. 

September  27th.  -R.  V.  =  .:\.  L.  V.  <  ,.;;,.  0.  D's.  both 
pale,  of  an  opaque  muddy  colour,  small  white  glistening  spots 
bet  ween  disc  and  macula. 

January   15th,   1905.-  R.   V.   fair.      L.   V.   poor.      0.    I> 
Edges  quite  sharp  and  clear  cut.     Disc  saucer-sha]  ed  and  pale. 
Lamina  cribrosa  not  visible.     Arteries  small,  bul  no  white  lines 
Been  along  vessels. 

XIX.  Left  cerrhr/lar  f union r. —  Henry  T>  .  male,  jet.  18  years, 
under  Dr.  Buzzard.    Onset  of  symptoms  March,  1903      Nocom- 

plaint  of  vision. 

March  22nd,  L90  I. -  -R.  ( >.  D. :  Optic  neuritis.  Edges  com- 
pletely blurred  Veins  engorged.  Arteries  somewhat  diminish*  d. 
Below  macula  a  Large  area  ot  choroidal  atrophy,  with  broad  pig- 
mented edge.  Colour  of  disc  a  greyish-pink.  Swelling  —  ;i  D. 
L  0.  I>. :  Full  red  colour.  Edges  blurred,  except  outer.  Veins 
full.     Arteries  good  size.     Swelling  =  3  I>. 

April   5th.     IT   <>    I>  :   Swelling  more  marked  =3^  1>   with 
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small  punctate  haemorrhages.  L.  0.  D. :  Neuritis  much  more 
intense.  Numerous  haemorrhages,  both  large  and  small. 
Swelling  =  4|  D. 

April  12th."— E.  V.  =  /.,  ;  L.  V.  =  :;.  R.  O.  D. :  Swelling 
=  4|  P.,  fairly  abrupt.  "L.  O  D.  :  Swelling  =  4\  D.,  fairly 
abrupt. 

April  26th  and  May  3rd.  —Operations.  Intra-dural  tension 
high. 

May  22nd.  —Marked  subsidence  of  neuritis.  Edges  of  discs 
coming  into  view.  Pale-greyish  colour.  Vessels  of  good  size. 
R.  O.  D.  :  Swelling  =  2  D.     L.  0.  P.  =  li  D. 

June  22nd. — Patient  died.  Up  till  time  of  death  good  vision 
was  retained.     Neuritis  had  subsided. 

XX.  Left  cerebellar  tumour  (cyst). — Evelyn  B — ,  female,  set. 
1 4  years,  under  Dr.  Ferrier.  Onset  of  symptoms  early  in  October. 
L908.     Sight  affected  December  1903. 

January  18th,  1904.— R.  V.  =  T'V  with  great  difficulty.  L.  V. 
=  bare  P.  L.  0.  D.  :  In  both  eyes  intense  neuritis,  with  swell- 
ing extending  far  into  retina.  Very  highly  coloured.  Numerous 
haemorrhages,  both  large  and  small,  and  vessels  very  engorged. 
A  glistening  white  patch  to  lower  and  outer  side  of  right  disc. 
Swelling  :  R.  O.  D.  =  6i  D..   L.  O.  D.  =  7  D. 

January  24th  and  26th. — Operations.     Dura  very  tense. 

February  13th. — O.  D.,  R.  E. :  Neuritis  rapidly  subsiding. 
Outer  edge  of  disc  again  becoming  visible.  Veins  smaller. 
eries  of  fair  size,  with  white  lines  along  their  course.  Highest 
part  of  surface  seen  with  -f  3D.  Numerous  small  round  or 
irregularly- shaped  spot-  of  white  glistening  appearance  arranged 
in  radial  lines  from  the  macula.  Other  smaller  spots  seal 
tered  through  the  fundus.  No  haemorrhages  visible.  L.  E: 
Swelling  surface  seen  with  -f  5  D..  extends  a  considerable  dis- 
tance out  from  discs.  This  has  a  much  more  grey  and  opaque 
Lo  >k  than  in  right  eye.  Vessels  getting  smaller.  No  haemor- 
rhages visible.  Whitish  glistening  spots  as  in  right  eye 
arranged  in  radial  lines  from  the  macular  region,  but  not  so 
Large  nor  so  numerous  as  in  righl  eye.  Similar  but  smaller 
spots  scattered  irregularly  through  the  fundus 

February  11-th.  -E.  V.  >  ,';,.'  L.  V.:  Counts  fingers  a1  12l't. 
Pupils  equal  and  read  briskly. 

February  l-»th      Right  disc  slightly  paler  in  colour  than  sur- 

roun<!ing  fundus.      1'Mges  all  quite  obscured  and  physiological 

pit  tilled  in.      Eighest    point   +  5   l>.      Hypermetropia  4-  3  D. 

•  ut  half  disc  diameter  from  apparent  outer  edge  of  disc  is  a 

pale  well-marked  thin  line  running  almost    vertically,  equal  in 

tb  to   vertical  diameter  of   disc,  and   hoth    lis   extremities 

curved  t<»  temporal  side.     Corresponding  to  the  position  oi   the 

there  is  s  dense  white  small  star-shaped   figure,  reddish- 
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brown  in  the  centre,  and  extending  from  its  rayi  are  rowa  ol 
white  dots  which  Bpread  ou1  in  a  fan-shaped  manner  towards 
the  disc,  bu1  never  further  than  the  vertical  Line  above  mentioned. 
on  the  outer  side  of  the  macula  extending  from  the  fovea 
centralis  are  verj  numerous  pale  Lines  Like  aurora  borealia 

Left  disc.     Surface  seen  with    •   7  I).     Hypermetropia    •    3  D 
Disc  very  muddy,  pinkish-grey,  with  the  opacity  stretching  oul 
over  surrounding  fundus  for  a  considerable  distance.     Macula 
changes   and  vertical  Line  as  in  righl    eye.      Several    Bpote 
degeneration  and  on ■  two  small  haemorrhage 

March  5thi — Vision  :  \l.  =  /;  nearly,  and  .1.  6  ai  12  inches. 
L.  =  ,;,,.  and  J.  16. 

March  7th.-  -Righl  eye:  Still  considerable  haze  and  blurring 
of  edges  of  disc.  Outer  third  can  be  made  out  with  good  defi- 
nition. Retina,  etc.,  as  in  last  note.  Surface  -  5  1>.  Left 
eye:  Disc  much  more  affected  than  right.  Pah- all  over  surface, 
with  opacity  and  blurring  of  margins.  Highest  point  seen  with 
+  6  D.  Retinal  condition  Like  righl  eve,  hut  more  intense,  and 
vertical  line  here  seen  to  be  made  np  of  three  parallel  rows  of 
white  spot 8. 

March  10th. -  K.  V.  =  /;  ( /',  1  Letter),  J.  I.  L.  V.  =  ft 
( ,",  part),  J.  4. 

March  28th. — Bight  eye:  All  edges  now  seen  clearly  except 
n  small  part  of  lower  edge.  Surface  +  4  D.  Hypermetropia 
3  D.  *  Retinal  changes  same  as  before,  bul  edges  sharper. 
Left  eye:  Outline  of  disc  hazy  and  woolly  except  enter.  Surface 
>eeii  with  +  5  D.  Very  extensive  changes  in  retina,  not  only 
outwards  but  also  all  round  the  disc  and  for  a  considerable  dis- 
tancefrom  it.  These  are  in  form  of  medium-sized  round  whitish 
spots,  chiefly  arranged  in  Large  groups  of  one  to  two  dozen,  with 
intervals  between.  Larger  and  more  numerous  than  in  right 
eve  except  at  macula,. 

March  31st.— V.  :    R.  =  ,".,  and  J.  4.     L.  =  ,'.  and  J.  6. 

May  15th,  1905.— V.  B.  E.  =  f    V.  H  E.  =  £  badly.    B.O.D 
The  disc  shows  practically  no  sign  of  ever  ha\  ing  been  inflamed 
The  colour  is  good  (possibly  a  little  pale  on  the  temporal  side). 
Along  the  lower  temporal  vein  there  are  shadows  whitish   Lines 
The   centra]   cup  shows  moderately.     Vessels  are  of  good  size 
and    normal   proportion-        Macula    shows   dusk}    pigmentary 
change.     No  white  spots.     L.  ().]>. :    Distinctly  paler  than  right, 
and    pallor  is   over    whole    surface.      Edges    are   clear.     Slight 
tlutliness  ai   upper  and  lower  edges.     Vessels  are  of  good  size 
and  normal  in  proportion.     Between  disc  and  macula  there  is  tt 
vertical  row  of  dusky  pale  dots,  hard  I  \  perceptible.     Round  fovea 
coarse  pigmentary  changes,  above  fovea   bright  Bpota,  forminj 
little  cluster  a  little   to   inner  side.      Veins  shows    definite    white 
lines  along  margins. 
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XXI.  Right  cerebellar  tumour. — EhodaB — , female, set. 25 years. 
Under  Sir  William  G-owers.  Onset  of  tumour  symptoms  August, 
ll. '•»:>.  Sight  began  to  fail  January,  1904.  Occasional  attacks 
of  blindness  lasting  a  few  minutes,  but  leaving  sight  blurred  and 
indistii  ct  for  some  time. 

.March  18th,  1904.— Vision  :  Fingers  at  a  few  feet.  E.  O.  D. : 
Intense  optic  neuritis.  Discs  hypersemic.  Numerous  small 
haemorrhages.  Arteries  and  veins  distended.  Swelling  =  6  D. 
L.  O.  D. :  ^As  in  right.     Swelling  =  5D. 

March  22nd  and  29th. — Operations.  Dura  very  tense. 
Tumour  in  right  lobe  of  cerebellum. 

March  27th. — Optic  neuritis  subsiding.  Thinks  sight  is  a 
little  better.     Swelling:  E.  O.  D.  =  4£  D. ;  L.  O.  D.  =  3}  D. 

April  4th. — V.  =  fingers  at  4  feet.  E.  O.  D.  :  Swelling  sub- 
sided. Margins  still  obscured.  Vessels  smaller.  Colour  :  Grey, 
opaque  and  muddy.  L.  O.  D.  :  Even  more  subsidence  than  in 
right.     Outer  half  of  edge  visible. 

May  11th. — O.  D. :  Papery  white  atrophy.  No  sign  of  swell- 
ing.    Vessels  still  of  fair  size,  smaller  than  in  right. 

May  22nd. — Quite  blind.     Consecutive  atrophy. 

XXII.  Left  cerebellar  tumour  (cyst). — Stanley  C — ,  male,  set.  7 
vears,  under  Dr.  Ormerod.  Onset  of  symptoms  of  tumour  March 
17th,  1903. 

March  28th,  1903.— Complained  of  sight,  said  that  things 
seemed  to  go  dark  at  times.  Optic  neuritis  diagnosed  at  Eoyal 
London  Ophthalmic  Hospital. 

April  7th. —  Sight  has  been  worse  for  three  or  four  days. 
Vision  :  <  fingers,  but  still  P.  L.  E.  O.  D. :  Edges  blurred, 
Veins  very  full.  Swelling  =  4D.  L.  O.  D. :  As  right.  Swell- 
ing =  5-ig  D. 

April  13th.  — Thinks  sight  is  a  little  better.  Swelling  :  E.  O.  D. 
=  4.i  D. ;  L.  O.  D.  =  5-5  D. 

April  14th. — Operation.  Dura  very  tense.  ?  Cyst  immediately 
under  dura. 

April  15th. — Cvst  burst. 

April  21st.-E.  0.  D. :  Swelling  +  15  D.  L.  O.  D. :  Swelling 
•J  5  l>      Margins  visible.     Only  slight  engorgement  of  veins. 

April  22nd. — Marked  improvement  in  sight. 

May  17th.  Sight  =  |  in  each  eye.  O.  \)'*.:  Pale  and  grey, 
especially  in  hfteye.     No  swelling. 

XXIII.  Cerebellar  tumour  f  right.     William  . I     ,  male,  set.  12 
<•-.  under  l>r  Ferrier.    Onset  of  symptoms  of  tumour  autumn, 

1899. 

March28th,  L900.  At  Great  Ormond  Street.  Well-marked 
optic  neuritis,  with  greal  impairment  of  vision.  Autumn,  L901, 
operated  (>n  a1  St,  Bartholomew's,  bui  dura  nol  opened. 
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<  October  26th,  L903.  B  V  fingers  al  I  feet.  I..  V.  = 
fingers  al  1  foot.     0.  D. :   Pale  white,  like  primary  atrophy. 

XXIV.  Cerebellar  tumour,  left.  Senrj  M  .  male,  Bet.  27 
\  e  irs,  under  \h-.  Buzzard.  Onset  of  symptoms  November,  L902 
Sight  affected  early  summer,  L904.     Occasionally  becomes  blind 

for  ;i  short  t  ime. 

November  L3th,  L904. — R.  0.  D. :  Opt.  neuritis  of  old  standing. 
Bwelling  -  5  D.     L.O.  D.  ditto.     Swelling  =  6  I>. 

November  L 3th  and  15th.   -Operations. 

November  24th.  -R.  O.  D.  Swelling  >  3  D  Whitish  spots 
on  surf  ace  of  disc.  L.  0.  I>. :  [impossible  to  measure  owing  to 
n\ stagmus  and  skew  dei  tal  ion. 

December  -5th. — Optic  neuritis  subsiding.  Still  complete 
blurring  of  disc  edges  Several  Large  haemorrhages.  A.pprox. 
swelling.     R.  O.  D.  =4D.     L.  O.  D.  =  4J- D. 

December  18th.— R.  V.  =  ,",.  -  ,';,.     L.  U.  =  ,'v  -  ,V 

January  29th,  1905.— K.  V.  =  f.   L.  U.  =  ,';,.    O.D's.: 
still  blurred,  bul  little  swelling.     Colour  still  high. 

June  5th. — R.  E.  g  imper.  L.  E.  |  imper.  R.O.  I). :  Colour 
good.  Central  pit  fairly  marked.  Veins  and  arteries  normal. 
i  Miter  nl'4-e  perfectly  clear.  Slight  haze  aboul  inner,  upper,  and 
lower  eil^-es.  .Manila  normal.  L.  O.  D  :  Colour  good.  Inii"r 
portion  possibly  a  little  more  opaque-looking  than  normal. 
Arteries  and  veins  good  size.  Inner  edge  distinctly  more  hazy 
than  corresponding  edge  in  other  eye.  Outer  edge  quite  clear. 
Macula  normal.  White  lines  along  veins.  Both  discs  seen  for 
the  first  time  would  be  passed  as  normal. 

XXV.  Left  cerebellar  tumour.— William  M— ,  male.  ret.  39 
years,  under  Dr.  Risien  Russell.  Onset  of  tumour  symptoms, 
June,  1902.  Has  had  temporary  affections  of  vision.  "  mist 
before  eyes"  and  "golden  rings  and  strings,"  often  preceded  by 
short  attacks  of  complete  blindness.     Sight  otherw  ise  good. 

December  1st,  1903.— R.  V.  =  f.  L.  V.  =  |.  Gross  optic 
neuritis.     Swelling:  R  E.=6D.     L.E.  (?)  5  D. 

December  14th.— R.  V.  =  |.      L.  V.  =  |.      R.  O.  D. :   Veins 
greatly   engorged.     Numerous  haemorrhages.     Swelling  =  6D 
L.  O.  D. :  Position   only   recognisable   by    central    vessels,    but 
swelling  not  so  great  as  in  R.  E.  =  3  D. 

December  16th  and  22nd. — Operations.  Dura  rery  tense  and 
bulging.  Tumour  growing  from  dura  below  and  anterior  to 
cerebellum,  pressing  it  backwards. 

Pecember   22nd. — Cannot    Bee    with    K.  E.,    and    only    la 
objects  quite  near  with  L.  E. 

April  24th,  1904.— R.  V.  =  ;;.  L.  V.  =  ;;.  R.O.  D.  Colour 
pale-greyish.  Edges  visible  bu1  indistinct  and  woolly.  Vessels 
aboul  normal.  L.  O.  P. :  Colour  pale  grey  and  woolly.  Onlj 
"Utcr  !  of   margin  visible.      Swelling  =  1  D. 
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M.-iy  5th,  1905. — R.  E.  V.  =  f.  L.  E.  =  £.  R.  O.  D. :  Edges 
lacking  iu  clearness  all  the  way  round.  Colour  fairly  good,  but 
a  little  opaque.  Physiological  pit  filled  iu.  Arteries  and  veins 
of  normal  size  and  proportion,  but  veins  show  faint  white  lines 
along  margins.  Macula  normal.  L.  O.  D.  :  Outer  edge  perfectly 
clear  and  marked  out  with  a  stippling  of  pigment,  the  other 
edges  much  the  same  as  in  right  eye,  lacking  clearness  a  little. 
Physiological  pit  filled  in,  and  whitish  connective  tissue  marking 
the  angles  of  branching  of  the  vessels  and  continued  faintly  along 
the  vessels.  Veins  and  arteries  normal  in  size.  Colour  fairly 
good  but  opaque.  A  short  distance  from  margin  there  is  a  ring 
of  pigmentary  disturbance  marking  out  approximately  the 
position  of  the  edge  of  the  original  swelling.  The  ring  is  not 
continuous  and  is  better  marked  in  left  eye  than  in  right  eye. 

XXVI.  Left  cerebellar  tumour. — Ralph  S — ,  male,  aet.  16  years, 
under  Dr.  Taylor.  Onset  of  symptoms  of  tumour  in  1901. 
Righl  eye  blind  from  cataract.  Sight  of  left  eye  became  affected 
June,  1903.     Transient  attacks  of  blindness. 

September  4th,  1903.— L.  V.  =  /'.,•  L.  O.  D.  :  Intense  optic 
neuritis  with  complete  blurring  of  disc.  Large  haemorrhage 
above  disc.  Colour  rather  pale.  Vessels  not  very  large.  Swell- 
ing =  5*5  D. 

October  20th.— L.  V.  =  /;. 

November  1st  and  November  3rd. — Operations.  Dura  very 
tense.     Vision  uot  so  good. 

December  10th. — Seems  to  be  able  to  see  a  little  better.  Still 
some  swelling  of  L.  O.  D.  and  marked  pallor. 

December  30th.— L.  V.  <  /■.,  O.  D. :  Very  little  swelling. 
Disc  very  pale.  Margins  indistinct  and  woolly.  Vessels  small. 
No  haemorrhage  visible. 

\  XVII.  Left  cerebellar  tumour  (cyst). — Arthur  W — ,  male, 
;it.  1  •"»  years,  under  Dr.  Tooth.  Onset  of  symptoms  of  tumour 
November,  1902.  Dimness  of  vision  first  noticed  December, 
L902.     Has  become  much  worse. 

March  31st,  r.»»:}._R.  V.  =  T<>;,  L.  V.  =  T\.  Well-marked 
optic  neuritis.     Edges  completely  obscured. 

April  6th.— Gtoss  optic  neuritis.  Absolute  blurring  of  disc 
edges.  No  marked  venous  turgescence,  No  haemorrhages.  X,. 
patches  of  white  exudate.     \l.  ().  D. :  Swelling  =  4  D.    L.  O.  1  >. : 

elling  =  3  D. 

April  1  1th.     First  operation.   Considerable  intra- dural  tension. 

April  -Jlsi.     Ilanllv  any  subsidence  of  optic  neuritis.     Still 

iou8  turgescence.     K.  O.   I>  :  Swelling:    3*5   I>.     L.  O.  D. : 

elling  =  3  I  >. 

April  23rd.  Second  operation.  Large  cysl  in  lefl  lateral 
bellar. 
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.\l,i\   1 1 1 h.     ( ';m  Bee  more  distinctly. 

.\l;i*\    L8th.     i:.   V.  I-    V    '  i:    0.   D. :   Muddy- 

Looking  in  centre,  bul  colour  is  fairlj  good,  perhaps  a  little  grei 
Edges   i'miiU    clear      Swelling   =8    I>.      L.  0.    I>  :    As   right. 
Swelling  =  3  I>. 

M,i\  L8th,  L905.  B.  V  .  uncorrected,  =  ft  -  ft.  !..  !.  . 
uncorrected,  =  ;;  badly.  R.  E.  +  25  D  Byp.  L  E.  = 
+  1*5  D.  R.  0.  I>.:  Disc  perfectly  good  colour  with  phyi 
logical  pit  showing.  Margins  sharp.  Vessels  of  good  - 
Wins  and  arteries  of  good  proportion.  Fainl  whitish  lines 
along  veins  over  disc,  none  elsewhere.  The  fovea  is  marked  by 
a  bright  yellow  spot  and  jusl  to  the  inner  Bide  then'  is  a  small 
greyish-white  irregular  patch.  Impossible  from  presenl  appear- 
ances to  toll  that  there  ever  had  been  optic  neuritis.  L.  O.  1). : 
Physiological  pit  well  marked,  showing  faint  trace  of  lam.  crib- 
n.sa.  Colour  of  disc  ^ood.  Veins  and  arteries  normal  in  size 
and  proportion.  No  white  lines  along  arteries.  Macula  shows 
a  well-marked  somewhat  flashing  fovea. 

XXVIII.  Left  >  1 1 •  ■>!-<■> vreb ellar  tumour  (eighth  nerve) . — Albert 
\Y  -,  male,  set.  42  years,  under  Sir  William  (lowers.  asel  ol 
tumour  svmptoms  January,  1903.  Failure  of  vision  began 
April,  1904. 

July  -21st,  1904.— E.  V.  =  ft.  L.  V.  =  ;s.  Intense  optic 
neuritis  in  each  eve.  Swelling  abrupt  and  equal  to  5  D.  Several 
-mall  haemorrhages.     White  spots  between  disc  and  macula. 

July  24th  and  31st. — Operations.  Tumour  under  left  lateral 
lobe  of  cerebellum  on  eighth  nerve. 

August  13th. — E.  V.  =  .;•,.     L.  E. :  Neuropathic  keratitis. 

December  11th.  —  K.  O.  £>. :  Edge9  distinct  bul  rather  woolly. 
Disc  pale  and  muddy.      Central  cup  filled  up.     Arteries  small. 

January  29th,  1(. »<>•">.     Can  now  read  a  newspaper. 

February  7th.— R.  V.  =  ft  easily.  R.  ().  D. :  Solid,  filled-in 
appearance  and  pinkish-white  in  colour,  showing  do  Bign  of  cup. 
Only  the  large  main  vessels  show  on  surface  of  disc,  but  these 
are  of  good  size.     No  swelling. 

XXIX.  Pontine  tumour  (one  case). —  Henry  T — .  male,  under 
Dr.  Buzzard.  Onsel  of  symptoms  of  tumour  November,  1,903. 
Sight  began  to  be  affected  early  in  January,  1904.  ccasional 
transient  attacks  of  blindness. 

February    6th,    1 904.  -V.  =  Hand  movements.      R.  0.   D. : 
Intense  neuritis.      Large  quantity  of  exudate      Several   large 
haemorrhages  near  the  disc  and  scattered  through  the  fundus. 
Veins  much  engorged.     Swelling  between   8  and    In  dioptres. 
Ii.  <  >.  I  >. :  As  in  right,  but  ao1  quite  bo  much  swelling  =  7  I  >. 
February  9th. — First  operation.    Very  high  intra-duraltei 
February   1  Ith.     V.    =  Bare  IV   L.  '    R.  0.    D.:    Swelling  = 
I>.     L.  (').  1>.  —  »','.  I).     Some  subsidence  of  optic  neuritis. 
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February   16th. — Second  operation.     No  tumour  found,  but 
signs  of  pressure  disappeared  during  manipulation. 
February  19th.  —  Swelling  seems  to  be  subsiding. 
February    24th. — O.    D's. :    Marked   subsidence   of   swelling. 

K.  E.  =  U  13.  L.  E.  =  4  D.  Both  discs  pale.  Edges  every- 
where obscured.  Arteries  apparently  diminished  in  size.  Veins 
still  large  and  distended. 

XXX.  Cerebral  tumour. — Walter  F — ,  male,  aet.  15  years, 
under  Dr.  Ormerod.  Onset  of  symptoms  June,  1902,  following 
a  blow  on  head  April,  1902. 

October,  1902. —Operation  at  Guy's  (simple  trephining)  done 
to  save  sight.  Failure  of  sight  progressed.  June,  1903,  was 
quite  blind. 

October  27th,  1903.— No  P.  L.  O.  D's. :  Well-marked  pale-grey 
atrophy.  Margins  becoming  distinct,  especially  outer.  Vessels 
very  tortuous.     Central  cups  filled  in.     Choroidal  atrophy. 

Dr.  Risien  Russell  said  that  the  paper  dealt  with  a 
subject  that  was  of  great  interest  to  him  as  a  neurologist, 
and  he  had  had  many  opportunities  of  confirming  whal 
Mr.  Paton  had  said  with  regard  to  the  saving  of  sight  by 
the  operation  of  trephining.  There  was  no  doubt  in  his 
mind  as  to  the  value  of  trephining  with  this  object  in 
view  in  eases  of  intra-cranial  tumour.  He  never  hesitated 
i"  recommend  the  operation,  even  in  cases  where  there 
was  no  chance  of  either  localising  the  tumour  or  removing 
it,  for  by  relieving  the  intra-cranial  pressure  alone,  sight 
could  be  saved.  His  experience,  however,  had  been  that 
the  removal  of  bone  alone  was  not  sufficient ;  it  was  usually 
necessary  to  open  the  dura  mater  in  order  to  obtain  suffi- 
cient release  of  pressure  to  bring  about  a  subsidence  of 
the  optic  neuritis  and  thus  save  the  sight. 

Mr.  M.\i:<  i  s  ("Inn  said  thattjie  members  of  the  Society 
were  indebted  to  Mr.  Paton  for  the  amount  of  la  hour  lie 
must  have  expended  in  collecting  and  tabulating  such  ;1 
comparatively  Large  series  of  cases.  He  recognised  many 
of  the  Erom  the  descriptions  given.      He  was  much 

interested    in    the    kind    of   tables  which    Mi-.   Paton    had 

made        So     far     as     Statistics     would     show    the    truth,    lie 

thoughl  it    was  important   to  have  figures  hearing  on  the 

Connection   between    the   amount    of    optic    neuritis  and    the 
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Locality    of  the  growth.      Ir    was    known   thai    the  actual 
size  of  the  growth  had  not  much  bearing  upon  the  amount 
of  the  neuritis,  because  their  relationship  was  not  constant  ; 
;i    very   small    growth    might     be    accompanied    by   much 
optic    neuritis,  and   via    versa.      Whether   anything  more 
valuable  would  eventuate  as  to  the  locality  of  the  tumour 
in  connection  with  the  amount  of  neuritis,  remained  to  be 
Been.      Another  important    point    was   as    to    whether  the 
prognosis  was  better  it"  the  growth  were  cerebellar  than  if 
it  were  frontal  or  parietal.      Ir  would  require  a  still  larger 
series  of  cases  to  prove   anything  definite,  and  he   hoped 
that    it'  .Mr.  Paton  persisted    in    his   studies    he  would    be 
able  to  bring  forward  a   series   ten   times  as  large.      The 
author  seemed  undecided  as  r<»  the   nature  of  the  failure 
of  vision    which   occasionally  occurred  temporarily,  but  he 
was  glad  Mr.  Paton  leaned  to  the  view  that  it  was  optic 
nerve  strangulation,  and  the  mere  fact  of  the  temporary 
loss    of    sight    occurring    more    frequently    in    cerebellar 
tumours  was  not  regarded  by  him  as  a   proof  that   ir   was 
;i     local    effect    upon     the    sight    centre.       lie    (Mr.    Grunn) 
thought  such  an  occurrence  as  complete  temporary  loss  of 
sight  in  one  eye   or   both    eve-    was   difficult    to   explain    on 
such  an  hypothesis,  and  one  would  expect  occasionally  to 
\\}\(\  hemiopic  loss  of  sight,  whereas  it  was  always  double 
and  very  complete.      Be  had   no  doubt  that  strangulation 
occurred  from  a  sudden  increase  of   intra-cranial  tension 
and  loss  of  function  by  the  pressure   exerted  on  the  optic 
nerve  fibres,  as  had  been    suggested    by    \)v.    Bughlings 
Jackson. 

Mr.  Doyne  said  lie  had  a  case  recently  which  had  an 
important  bearing  on  the  question  of  pressure  giving  rise 
to  optic  neuritis.  It  was  only  a  single  case,  and  therefore 
might  be  a  coincidence,  but  ir  was  sufficiently  remarkable 
to  be  worth  mentioning.  A  woman,  air.  abom  30  vears. 
came  with  obvious  symptoms  of  cerebral  tumour.  The 
right  eye  had  optic  neuritis,  bur  the  sight  cleared  up 
slightly.  The  left  eye  was  blind.  There  were  no  signs 
of  any  change  whatever   in  rhe  blind  eve.      Ir  was  found 
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post  mortem  that  the  condition  was  a  tumour  growing 
from  the  wing  of  the  sphenoid,  apparently  from  the  dura 
mater,  pressing  on  the  optic  nerve  and  entirely  occluding 
the  optie  foramen,  as  far  as  one  could  judge.  On  that 
side  therefore  there  could  have  been  no  pressure  or  tin- 
optic  disc,  and  on  the  other  side  it  was  open  freely  to  the 
same  pressure  as  the  brain. 

Mi".  Patox,  in  reply,  confirmed  Dr.  Risien  Russell's 
remarks  that  merely  opening  the  skull  without  entering 
the  dura  mater  seemed  not  to  be  of  much  benefit.  In  the 
two  cases  operated  upon  elsewhere  than  at  Queen  Square 
only  the  cranial  cavity  was  opened,  and  both  those  patients 
were  quite  blind  and  the  discs  were  atrophic.  It  was 
true  he  hesitated  about  making  a  definite  statement  as  to 
the  cause  of  dimness  of  vision,  but  it  might  be  due  to 
pressure  of  the  infundibulum  on  the  chiasma.  The  fact 
that  that  occurred  in  both  eyes  tended  to  favour  some 
cause  which  brought  about  strangulation  of  both  nerves 
simultaneously  in  certain  cases.  Post  mortem,  on  taking 
out  the  brain,  one  sometimes  found  the  infundibulum 
pressed  out  and  the  optic  chiasma  looking  almost  like  a 
large  cyst.  That  would  account  for  dimness  of  vision 
coming  on  in  both  eyes,  and  also  for  the  fact  that  those 
temporary  attacks  of  dimness  of  vision  were  most  common 
in  cerebellar  cases,  which  he  believed  to  be  the  cases  in 
which  intra-cranial  pressure,  and  especially  intercerebral 
pressure,  wasmosl  raised.  The  case  narrated  by  Mr.  Doyne 
w;i>  extremely  interesting,  but  he  (Mr.  Paton)  had  nol 
attempted  to  deal  with  the  causation  of  optic  neuritis. 
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IX.    DISEASES  OF  THE  ORBIT. 

1.      uCLVQB   6X08t08l8   "I    OVOlt    rtumriil   In/   ninrnfiou. 

By  Edgaf  Si  i:\  bnson. 

The  patient  whose  case  I  am  aboul  t<>  relate  was  first 
seen  by  me  at  the  Liverpool  Eye  and  Ear  [nfirmary  on 
November  20th  lasl  year.  She  was  a  young  woman,  aet. 
aboul  22  years,  apparently  in  good  health,  excepl  for  her 
Ict'i  eye,  which  she  stated  had  begun  to  be  slightly 
prominent  about  six  months  previously.  This  prominence 
was  rather  rapidly  increasing.  Tin-  left  eye  was  proptosed 
downwards  and  outwards  to  a  considerable  degree  (photo  . 
She  was  unable  to  close  the  lids  completely,  had  some 
indefinite  pains  of  a  neuralgic  type,  but  it  was  mainly  on 
account  of  the  disfigurement  that  sin-  Bought  advice.  Her 
vision  in  each  eye  was  normal  with  correcting  glass 
the  movements  in  the  left  eye  seemed  to  be  quite  free  in 
all  directions;  she  was  not  troubled  with  diplopia;  and, 
lastly,  the  ophthalmoscopic  appearances  wore  normal.  A 
story  of  a  slight  blow  on  the  left  eye  two  years  previously 
was  the  <»nly  circumstance  in  her  history  that  seemed  to 
have  any  bearing  <>n  the  case.      As  she  was  \(v\   nervous, 

and     any     attempt      at     palpation     through     the     upper    lid 

seemed    to   cause   pain,   I   examined    her   carefully    under 

chloroform  and  found  a  small,  hard  ma--  protruding 
below  the  upper  and   outer  margin  of  the  orbit,  about  the 

situation   of    the  lacrymal    Eossa.       This  did    not   seem   to  be 

the  usual  site  for  an  exostosis,  and,  in  any  case,  I  thought 
it  a  correct  procedure  to  give  her  some  Large  doses  of 
iodide  of  potash.  These  were  continued  for  about  three 
weeks  without  benefit,  and    I   then  decided  t"  cm   down 

and  explore.     This  was  done  on    December  10th.     There 
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was    no    difficulty  in    reaching    the    growth    at    the    outer 

angle  of  the  orbit,  but  the  previous  digital  examination 
had  given  a  very  false  idea  as  to  its  size,  for  it  seemed  to 
stretch  right  across  the  orbit,  and  to  have  its  base  in  the 
frontal  sinus.  Owing  to  the  other  orbital  contents  I  was 
unable  to  make  out  its  boundaries  below,  but  at  the  inner 


Fig.  7. 
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side  it  seemed  to  have  destroyed  the  margin  of  the  orbit, 
and  to  I"-  firmly  Incorporated  with  the  sinus. 

The  growth  seemed  to  be  bo  large  that  I  thoughl  I 
would  attempt  to  remove  it  piecemeal,  and,  as  our  electric 
drill  was  nol  available,  I  tried  to  bore  through  the  mosl 
prominent  part  of  II  with  a  hand-drill.  Attn-  breaking 
two  drills   in  the  substance  of  the   growth  I  gave  tln>  up 


EX0ST08IS    OF    OKBIT    REMOVED    m     OPERATION. 


[65 


and  started  to  chisel  awaj  the  surface  of  the  frontal  sinus 
in  order  to  expose  the  ba  While  doing  this  I  chipped 

off  a  part  of  the  tumour  which  was  imbedded  in  the 
anterior  part  of  the  sinus,  but  not  growing  from  it,  the 
base  being  evidently  Eurther  back.  I  also  removed  with 
the  chisel  the  anterior  overhanging  edge  of  the  orbit   in 

Km.  8. 


order  to  see  whether  there  was  any  extension  of  the 
tumour  through  the  root  of  the  orbit.  A  probe  carefully 
introduced  failed  to  show  any  upward  extension. 

During  all  this  hammering  and  chiselling  I  had  noticed 
;i  certain  amount  of  "  shake "  in  the  tumour,  which  made 
me  think  the  attachment  was  no1  quite  bo  extensive  as 
had  at  firsl  appeared  probable;  and  as  our  house-surgeon 
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reported  that  the  patient  was  not  taking-  the  anaesthetic 
very  well,  1  decided  to  try  heroic  measures,  and,  seizing 
the  tumour  with  a  pair  of  bone  forceps,  I  had  no  difficulty 
in  wrenching  it  from  its  attachment  and  extracting  it  from 
the  orbit. 

After  a  hasty  inspection  of  the  spot  where  the  growth 
had  been  adherent,  which  proved  to  be  the  posterior  half 
of  a  very  much  enlarged  sinus,  the  whole  cavity  was 
washed  out  with  saline  solution  and  the  wound  sutured  ; 
healing  was  uninterrupted,  and  this  photograph,  taken  six 
days  after  the  operation,  shows  that  the  soft. parts  were 
beginning  to  resume  their  normal  appearance. 

The  tumour  is  of  irregular  pear  shape,  and  is  com- 
posed of  cancellous  bone  with  a  hard  outer  shell .  It 
weighs  351  grains,  without  a  small  piece  that  was  lost, 
and  its  dimensions  are  1-^  x  1-|-  x  -^  inches.  I  saw  the 
patient  two  days  ago.  Now  that  her  eyebrow  has  grown, 
the  wound  is  hardly  perceptible,  her  vision  and  ophthal- 
moscopic appearances  are  normal  as  before,  and  her  only 
complaint  is  of  occasional  slight  pains  at  the  inner  end  of 
the  wound. 

There  is  one  point  to  which  I  should  like  to  be  per- 
mitted to  draw  attention.  In  reading  the  literature  of  the 
subject  I  have  been  struck  with  the  length  of  time  that 
patients  with  an  orbital  growth  have  been  kept  under 
observation  ;  two  to  four  years  is  quite  a  common  period, 
and  in  a  number  of  cases  operations  or  necropsies  have 
shown  that  perforation  of  the  orbital  plate  had  occurred. 
It  is  to  tIio  fact  that  this  patient  was  only  under  observa- 
tion for  three  weeks  before  operation  that  1  attribute  my 
good  fortune  in  having  no  serious  complications. 

(i?»  ad  February  9th}  1  '.mi.").) 

The  President  congratulated  Mr.  Stevenson  on  the 
success  of  his  case  ;  all  such  cases  had  not  had  such  a 
successful  issue. 
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_'.   ('us,   of  ivory  exostosis  of  orbit. 
By    A.  I  lOILVY. 

The  patient,  a  young  man.  Bet.  _l  years,  first  came  to 
the  Bristol  Eye  Dispensary  last  November  complaining  of 
epiphora  of  bis  righl  eye.  At  firsl  Bight  it  was  thought 
he  had  a  mucocele,  bul  on  pressing  the  Blight  swelling 
thai  was  there,  it  was  nt  once  apparent  that  the  swelling 
was  harder  than  an  ordinary  mucocele.  After  -Mine  little 
examination,  it  was  decided  he  had  an  exostosis  growing 
from  the  inner  wall  of  his  orbit.  The  idea  of  an  osteo- 
sarcoma presented  itself  to  one's  mind,  bul  as  the  inflam- 
matory signs  were  almost  nil,  this  was  soon  dismissed.  The 
right  eve  was  pushed  outwards  3  mm.,  and  this  was  abso- 
lutely the  only  sign  the  tumour  gave  of  its  presence  :  there 
was  no  exophthalmos;  although  a  careful  examination  was 
made,  no  diplopia  was  evident;  the  vision  was  -A  and  -J  1 , 
wirli  —  1  •")  sph  c  —  1  cyl.  =  -A-.  There  was  no  pain, 
although  in  many  cases  of  much  smaller  size,  pain  has 
been  a  constant  symptom.  He  had  not  noticed  that  the 
vision  of  the  right  eye  was  lessened  ;  the  vision  of  left  eye 
was  jfJl.  If  it  had  not  been  for  the  epiphora,  caused  doubt- 
less by  the  pressure  of  the  tumour  on  the  canaliculus,  he 
might  still  be  wearing  his  exostosis  intact  and  with  comfort. 

On  ophthalmoscopic  examination  the  choroid  showed  a 
peculiar  vertical  striation  on  the  nasal  side,  otherwise  the 

fundus  was    normal.       The  optic    nerYe    showed  no  neuritis 

or  atrophy,  as  happens  in  many  cases,  doubtless  from  pres- 
sure on  the  nerve.  The  only  history  of  the  case  was  thai 
six  months  before  a  friend    had  chaffed  him,  Baying  that 

his  right  eye  was  further  a  way  from  his  nose  than  his  left. 
Bis  family  history  is  good,  his  father  and  mother,  with  two 
sisters    and    a    brother,  being   alive  and    all    quite    healthy; 

there  was  no  history  of  any  miscarriages,  or  other  evidence 
of  syphilis  in  the  parents.  Having  watched  the  case  \'<>r  a 
month,  and  conn'  to  the  conclusion  that  the  myopia  was 
caused  by  the  pressure  of  the  tumour,  and  as  the  choroidal 
Btriation  was  increasing,   I   advised  him  to  have  an  opera- 
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tion  done,  and  for  this  purpose  I  took  him  into  my  eye 
wards  at  the  Bristol  Royal  Infirmary.  There  I  had  a  con- 
sultation with  the  surgeons,  who  agreed  with  me  that  the 
tumour  was  sessile,  would  be  very  difficult  to  remove,  and 
advised  my  handing  the  case  over  to  them.  This,  however, 
J  declined  to  do,  and  of  this  more  anon.  Dr.  James  Taylor, 
the  skiagraphist  there,  made  an  X-ray  photograph  for  me. 
It  shows  the  tumour  to  be  a  large  one,  much  larger  than 
1  thought  at  first,   on  feeling  its  anterior  border. 

A.S  we  were  all  agreed  that  the  tumour  was  an  ivory 
exostosis  and  sessile,  I  approached  the  operation  rather  in 
fear  and  trembling.  Sawing  appeared  to  be  out  of  the 
question,  chiselling  but  a  little  better,  so  1  made  prepara- 
tions to  drill  holes  in  the  base  of  the  tumour  with  an 
electrically  driven  drill,  and  hoped  that  by  making  these  holes 
parallel  to  each  other  and  fairly  close  together  I  might  be 
able  then  to  cut  the  intervening  pieces  of  bone  with  a  chisel. 

A  skin  incision  was  made  from  the  eyebrow  in  a  semi- 
circle down  to  almost  the  lowest  part  of  the  orbit  ;  every- 
thing down  to  the  bone  was  cut  through,  and  the  semi- 
circular flap  turned  back  over  the  eye.  This  necessitated 
the  sacrifice  of  the  internal  tarsal  ligament.  On  clearing 
the  tumour  and  stopping  the  haemorrhage,  the  mass  was 
found  to  be  nodular,  with  deep  sulci  between  the  nodules, 
so  it  was  ielt  to  be  of  no  use  to  worry  about  the  periosteum. 
Again,  owing  to  the  pressure  of  the  tumour  against  the 
wall  of  the  orbit,  we  thought  it  was  sessile.  There  was  a 
slighl  depression  at  the  junction;  and  this  I  attacked  with 
chisel  and  mallet  to  see  if  by  chance  it  could  be  cut  through. 
At  first  it  made  little  impression,  and  this  method  was 
abandoned,  and  one  of  the  nodules  cut  or  broken  oil'.  This 
was  such  ;i  labour  and  took  so  long,  thai  t<>  cut  off  the  re- 
maining nodules  one  by  one  was  the  work  of  a  long 
sun  mer's  day.  Once  more  we  attacked  the  sulcus  between 
tumour  and  orbit,  thinking  to  give  it  a  last  chance  before 
rting  to  the  drill.  Perhaps  the  nodule-cutting  bad 
done  something  bo  move  the  whole  mass  a  bit,  and  I  Pound 
thai   I  could  Gradually  drive  a   gouge  (which,  owing  to  its 
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curved  surface,  fitted  the  contour  of  the  tumour  better 
than  tin-  chisel)  into  what  I  thought  was  the  base,  but 
afterwards  discovered  was  the  space  between  tuinoiir  and 
orbital  wall.  Saving  enlarged  this  cut  both  up  and  down, 
I  found  to  my  Burprise  that    the   tumourwas  loosened.      I 

then    seized    one    of   the    nodule-    with     ;i     lion    forceps    and 

tried  to  pull  the  whole  thing  through,  but  it  would  not 
budge.  I  was  afraid  to  use  too  much  force  or  t<»  pull  it 
away  from  the  orbital  wall  outwards  lest  I  should  injure 
the  eyeball.     The  general  opinion  at  this  stage  was  that  J 

Pig  9 


I ii t'» '-size  photograph  of  the  exostosis — superior  surface.     Great 
lateral  diameter  and  nodular  character. 

had  broken  off  a  large  piece  of  the  inner  wall  of  tin  orbit, 
and  this  prevented  the  tumour  from  coming  out  easily. 
Further  efforts  with  the  gouge,  however,  loosened  the 
tumour  more  and  more,  and  the  forceps  slipping  off  Oil 
pulling,  I  was  compelled  at  last  to  call  for  a  molar  tooth 
forceps.  Grasping  a  nodule  firmly  and  consigning  the  eye 
more  or  less  to  Providence.  I  save  a  mijrhty  hil:-  and 
delivered  the  mass  as  you  see  it.  It  was  then  Been  that 
difficulty  in  delivery  was  owing  to  the  great  transverse 
diameter  of  the  mass  in  its  posterior  half,  and  also  that 
the  tumourwas  not  sessile  but  had  a  pedicle  which  was 
apparently  broken  through  by  driving  the  gouge  between 
the  tumour  and  the  wall  of  the  orbit.  I  Baw  that  the 
eye  outwardly  showed  no  signs  of  having  been  injured  and 
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Imped  for  the  best.  With  the  finger  I  could  not  discover  thai 

1  had  broken  through  the  orbital  wall  anywhere,  although 
the  bones  are  so  thin  on  that  side.  Feeling  that  I  was 
well  out  of  a  very  nasty  job,  I  sewed  up  the  wound  with 
silk-worm  gut  sutures,  bandaged  up  the  head,  and  sent  the 
patient  back  to  bed.  There  were  no  untoward  symptoms; 
contrary  to  my  expectation,  the  wound  healed  by  first 
intention,  sutures  removed  the  third  day,  and  all  dressings 
left  off  at  end  of  a  week.  The  only  thing  the  patient 
complained  of  since  is  diplopia;  at  first  on  uncovering  the 
eye  this  wTas  very  marked,  and  was  apparently  due  to  the 
complete  paralysis  of  all  the  recti  ;  the  eye  simply  did  not 
attempt  to  move.  This  caused  me  some  concern.  Since  then, 
however,  all  is  changed,  the  muscles  all  move  fairly  well, 
and  diplopia  is  only  apparent  when  he  looks  very  far  to 
either  side  ;  I  have  hopes  that  this  even  will  disappear  in 
time.  I  fear  also  that  his  lacrymal  sac  is  a  thing  of  the  past, 
and  he  will  no  doubt  have  some  trouble  with  that  later  on. 

The  myopia  has  completely  disappeared,  and  he  can 
now  see  -|  Jl  with  the  eye  ;  no  glass  helps  him  in  the  least. 
The  retinoscopy,  too,  showrs  the  eye  to  be  normal.  The 
striation  of  the  choroid  has  cleared  off,  and  as  far  as  I  can 
see  he  has  now  a  perfectly  normal  fundus. 

The  best  account  I  could  find  of  a  similar  case  is  given 
by  Mr.  Tweedy  in  the  Ophthalmic  Hospital  Reports,  vol.  x. 
His  case  was,  unfortunately,  complicated  by  being  an  intra- 
cranial one,  and  the  orbital  exostosis  which  he  operated 
on  was  merely  a  small  part  of  the  general  tumour.  I  note 
that  he  also  mentions  a  spur  from  the  tumour  which  grew 
down  the  nasal  cavity.  I  have  had  my  case  very  care- 
fully examined  Eor  this,  but  there  is  no  tumour  to  be  seen 
there,  nor  does  the  man  suffer  any  inconvenience  in  breath- 
ing "ii  that  side. 

In  tin-   Annals  Ocxdi*tiqv&}  December,  1904,  there  is  a 

-••  reported    by  Mons.  Mazza  which  seems  fairly  similar 

to  mine.       There  the  tumour  was  so  closely   applied   t.i  the 

orbital  wall  that  they  could  not  getachisel  between  them, 
-i  cut    off  ;i  slice    From  the  orbital  wall  and  so  trained  an 
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entrance.  1  happen  to  have  a  copy  of  Mackenzie's 
Diseases  of  tin  Eyt  (1834),  where  many  cases  are  quoted 
in  the  words  of  the  original  observers,  and  have  in  this 
da)  quite  a  pathetic  tone.  These  ancienl  operators  seem 
to  have  been  Fully  up  in  the  chisel  and  mallei  business,  and 
also  to  be  aware  of  its  futility  owing  to  the  hardness  of  the 
tumour.  They  resorted  to  caustics  and  various  old-world 
methods  of  removal,  bui  apparently  with  bul  little  good 
result.  Nearly  nil  of  them  speak  of  exophthalmos  being 
a  prominent  symptom,  1  > 1 1 1  you  can  see  here  thai  a  large 
tumour  may  exist  in  such  a  small  space  as  the  orbit  with- 
out causing  i  his  disfigurement . 

The  cases  reported  seem  to  show  that  exostoses  of  the 
orbit  always  grow  from  the  inner  wall.  I  can  only  think 
that  the  large  number  of  bones  which  take  part  in  this  wall 
— the  superior  maxilla,  ethmoid,  lacrymal,  and  body  of  the 
sphenoid — cause  a  great  amount  of  periosteum  there,  and 
so  bring  about  this  result.  A  thickening  of  this  periosteum 
i-  supposed  by  many  to  be  the  starting-point  of  the 
tumours.  This  is  said  by  Charles  Stedman  Bull  to  be  the 
result  of  hereditary  syphilis,  and,  in  fact,  to  be  the  last 
kick  which  this  troublesome  disease  gives  to  unhappy 
mankind.  If  this  is  so,  and  if  the  disease  could  be  dia- 
gnosed early  enough,  it  is  reasonable  to  believe  that  a 
treatment  with  iodide  of  potassium  might  effect  some  good. 
Unfortunately,  an  early  diagnosis  is  not  possible,  as  un 
the  thickening  cause  much  pain,  as  it  is  said  to  do  sometimes, 
the  surgeon  is  not  consulted  on  the  matter  soon  enough. 

Another  point  which  all  the  tumours  seem  to  have  in 
Common  is  their  nodosity  with  sulci  more  Or  less  deep; 
these  sulci  are  so  deep  sometimes  that  they  practically 
divide  the  mass  in  two  or  more  parts,  and  make  it  appear 
there  are  several  tumours.  Another  thing  in  common, 
and  this  a  fortunate  one  for  the  operator,  i>  that  the 
tumours  are  never  sessile.  When  one  talks  of  drilling  holes 
in  the  tumour  one  has  to  remember  the  depth  the  drill 
would  have  to  go,  and  that  it'  it  has  to  go  deep  it  is  easily 
broken  off;  but   even   it'  this  dor-  not   happen,  one  i\m^  not 
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envy  the  feelings  of  a  surgeon  with  Lis  drill  whizzing 
away  two  inches  deep  and  wondering  to  himself  where 
the  point  is  now  and  what  harm  it  may  be  causing. 

{Febmary  9th,  1905.) 


The  President,  replying  to  an  ethical  question  raised 
by  Mr.  Ogilvie,  said  that  an  ophthalmic  surgeon  was  a 
Burgeon  who  practised  a  speciality,  and  as  a  matter  of 
right  he  was  not  precluded  from  practising  any  depart- 
ment of  surgery.  When  a  man  held  a  position  as  a 
special  ophthalmic  surgeon  to  a  hospital  and  was* appointed 
there  as  a  specialist,  of  course  some  limitation  must  be 
observed,  but  he  would  have  no  hesitation  whatever  in 
-living  that  the  case  which  Mr.  Ogilvie  referred  to  was 
clearly  within  his  province.  First  of  all,  the  condition 
was  causing  eye  symptoms,  and  not  only  distinct  displace- 
ment, but  distortion  of  the  eye-ball  and  fundus  changes. 
So  that  it  was  clearly  an  ophthalmic  case.  Pressure 
happened  to  be  in  the  walls  of  the  orbit  itself,  and  from 
time  immemorial  that  had  been  regarded  as  a  part  of  the 
ophthalmic  apparatus.  After  that  operation  there  was 
disturbance  of  the  insertions  of  the  muscles,  or  at  all 
events  interference  with  their  action,  as  the  result  prob- 
ably of  exudation,  and  those  were  also  eye  symptoms. 
Both  ;i-  ;i  general  surgeon  and  as  an  ophthalmic  surgeon 
he  maintained  that  no  one  was  entitled  to  undertake  an 
operation  who  was  not  competent  to  deal  with  every 
phase  ;iii<1  aspect  of  ;i  particular  case.  Jn  the  early  days 
of  gynaecological  practice  in  England  the  gynaecologist, 
so-called,  was  supposed  t<»  make  the  diagnosis,  and  the 
Burgeon   w;i>  called   in  t<>  operate.       It    the  gynaecologisl 

chose   i<»  relinquish  the  operation    and  said  ho  undersl 1 

the  diagnosis,  bin  thai  liis  special  gifts  and  training  did 
not  in 1 1  in  the  direction  of  surgical  operations,  and  thai 
!m-  would  transfer  thai  pari  of  it  to  the  surgeon,  well  and 
'_"">d.  Inn  for  any  other  body  of  men  t"  saj  thai  the 
gynaecologist,  it  he  wished  t<>  operate  and  Pell  competenl 
t<>  d<>  the  surgical  pari    of  it,  should  nol   do  bo   was   mon- 
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Btrous.  I  n  deed  j  it  was  only  since  gynaecologists  had  taken 
tu  doing  their  own  operations  thai  thai  department  of 
medicine  and  surgery  had  made  anything  like  real  pro- 
gress. It  was  the  same  with  ophthalmology.  1I<-  had 
always  tried  to  observe  tin-  limitations,  as  an  ophthalmic 
Burgeon,  ;i-  to  how  far  <>nc  went  beyond  tin-  pure  ophthal- 
mic region,  yet  he  maintained  that  it  was  quite  within  the 
competency  of  any  ophthalmic  surgeon  to  treat  eye 
gymptoms  by  ligaturing  tin'  carotid  artery  it'  he  thought 
that  was  the  proper  mode  of  treatment.  Ho  would  not 
<l<>  ir  himself,  but  that  was  ;i  persona]  matter.  From  his 
own  point  of  view,  he  would  say  that  in  tin'  operation  of 
tying  the  carotid  in  ;i  case  of  aneurism  of  the  orbit  it 
would  be  better  for  tin-  patient  it'  it  wore  done  by  a 
genera]  surgeon  who  was  in  the  way  of  doing  such  opera- 
tions. But  it  was  within  the  competency  and  province  of 
the  ophthalmic  surgeon  to  tic  the  carotid  artery  for  oph- 
thalmic  symptoms  if  he  felt  confidence  in  -<>  doing.  Ho 
remembered  that  some  years  ago  there  was  a  case  of,  he 
believed,  aneurism  of  the  orbit,  cr  varix,  in  one  of  the 
large  London  hospitals — it  was  unnecessary  to  say  which — 

and   the    ophthalmic    surgeon   to  that     hospital   proposed    P. 

ligature  the  carotid.  His  general  surgical  colleagues 
protested  against  his  doing  so.  The  ophthalmic  surgeon 
did  the  operation,  and  if  he  remembered  aright  it  was 
successful.  That  gentlemen  was  at  one  time  a  President 
of  the  Ophthalmological  Society,  ami  a  Vice-President  of 
the  College  of  Surgeons,  and  he  (Mr.  Tweedy)  thought  he 
maintained  a  sound  principle.  So  that  on  every  ground — 
ophthalmic,  surgical,  and  ethical — lie  would  say  that  .Mr. 
Ogilvie  was  quite  within  his  powers  and  rights  in  insisting 
upon  the  present  case  being  left  entirely  in  hi-  hands. 
It  was  more  an  ophthalmic  than  a  general  surgical  case. 
lie  endorsed  Mr.  Ogilvie's  opinion,  and  thought  ophthal- 
mic surgeons  were  indebted  to  him  for  insisting  upon  what 
was  clearly  his  right.  Both  the  cases  dealt  with  that 
evening  were  of  extreme  interest.  Mr.  Ogilvie  had 
referred  to  a    case  of  hi-    the  President's),  upon  which  he 
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operated  fcwenty-five  years  ago.  Of  course  one  had  not  the 
advantage  of  the  X  rays  in  those  days  ;  and  although  the 
orbital  part  of  the  tumour  which  he  removed  was  as  large 
as  either  of  the  specimens  shown  that  evening,  yet  the 
part  left  behind  was  almost  as  large  as  a  fair-sized  hen's 
egg.  After  death,  a  month  after  the  operation,  even  when 
the  top  of  the  cranium  had  been  taken  off  it  was  with 
difficulty  that  the  mass  could  be  removed.  If  the  X  rays 
had  been  available,  he  would  not  have  attempted  to  deal 
with  it,  because  there  were  no  very  acute  symptoms.  It 
was  a  case  of  very  long  standing,  but  was  beginning  to 
cause  pain.  He  remembered  another  case  of  exostosis  of 
the  orbit,  a  year  or  two  after  the  case  just  mentioned, 
but  not  an  ivory  exostosis,  There  again  to  all  appear- 
ances, both  before  and  at  the  time  of  the  operation,  the 
tumour  was  sessile.  He  removed  it  by  means  of  chisels 
and  gouges,  getting  it  away  flush  with  the  roof  of  the 
Mil »it.  The  patient  lived  many  years  afterwards,  and 
although  there  was  no  very  definite  change,  yet  he 
believed  that  from  time  to  time  there  was  a  little  increased 
fulness  over  the  wdiole  of  the  frontal  region.  Only  last 
week  he  saw  the  aunt  of  the  patient,  from  whom  he  heard 
that  the  patient  died  about  six  months  ago,  but  he  did 
not  know  of  what  disease.  Still,  the  patient  must  have 
lived  between  ten  and  fifteen  years  after  the  operation.  The 
reason  he  operated  in  that  case  was  that  he  was  first  called 
fco  see  tin1  lady  when  she  had  apparently  panophthalmitis, 
Or  ;it  any  rate  orbital  cellulitis,  keratitis,  and  also  hypopyon, 
with  enormous  swelling  of  the  lids.  Thai  subsided,  and 
after  tin-  subsidence  he  found  the  hard  tumour  in  the 
upper  and  outer  part  of  the  orbit  which  he  had  described. 


■  '>.   Enophthalmo8,  with  <ifm/>lii/  in  the  frontal  nerve  area 

By  Cm: 1 1,  II.  Walker. 

(i.  T — ,  ret.  27  years,  a  worker  in  moulding  and  plan- 
ing mills  came  to  the  Bristol  Eye   Hospital  in  September, 
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L904,  complaining  that   his  right  eye  was  sinking  back  into 
t  lie  socket . 

Ai  the  age  of  I"  lie  was  ;i  patient  in  tin-  Birmingham 
Bye  Hospital  for  seventeen  weeks,  suffering  from  inflamma- 
tion of  both  eyes.  A-  Par  ;i-  I  can  ascertain  the  symptoms 
were  remittent  and  subject  to  exacerbations,  bul  no 
accurate  information  on  this  point  is  obtainable.  He 
was  then  sent  to  Bournemouth,  where  lie  was  bold  he  had 
"consumption."  He  gradually  recovered  and  from  that 
time  onward  lie  never  missed  ;i  day's  work  through  illm 
Patient  lias  always  been  a  steady  man.  There  i-  no 
history  of  syphilis,  alcoholism,  or  of  any  injury  whatever. 

His  father  died  twenty-four  years  ago,  and  his  mother 
eight  years  ago.  The  cause  of  death  in  both  cases  i>  un- 
known. Three  brothers,  born  before  patient,  died  in  infancj  . 

History  <>/  'present  illness.  —  Patient  states  that  about 
six  years  ago  a  hair-dresser  remarked  on  n  bald  patch  on 
the  right  side  of  his  forehead.  This  area  extended 
-lowly  upwards  and  backwards  and  became  depressed. 
Soon  nfter  the  discovery  of  the  bald  patch  it  was  noticed 
that  his  right  eye  was  less  prominent  than  his  left.  Both 
conditions  slowly  got  worse,  and  were  accompanied  by 
severe  frontal  headaches,  which  recurred  at  intervals  of 
about  ;i  month,  and  were  chiefly  confined  to  the  riffht  side 
of  the  head.  For  four  months,  in  tic  early  part  of  L903, 
he  frequently  noticed  a  discharge  of  thick  mucus  Prom  the 
right  nostril.  For  the  past  eighteen  months  he  ha-  had 
no  attacks  of  headache,  and  for  nearly  twelve  months  ho 
ha-  noticed  no  change  in  the  enophthalmos  or  frontal 
atrophy.  During  the  last  six  months  there  has  certainly 
been  no  perceptible  change.  With  the  exception  of  head- 
ache he  has  never  had  any  cerebral  symptoms. 

Present  condition. — Patient  is  a  healthy, well-nourished, 
intelligent  man,  and  exhibits  no  sign-  of  hereditary  disease, 
with   the  exception  of  corneal  Opacities.       These  affect    the 

greater  part  of  both  eorneae,  but  the  portions  covered   b\ 

the  upper  lids  are  almost  (dear.       Ju    the    right    eye    there 
are  four  small    posterior  synechias,  but    the  pupil-  are  equal 
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and  react  to  light  and  accommodation.  The  family  his- 
tory, the  seventeen  weeks'  inflammation  of  the  eyes,  and 
the  condition  of  the  cornea'  suggest  interstitial  keratitis 
of  a  specific  origin.  The  enophthalmos  has  not  in  any  way 
affected  his  Bight. 

R.  V.=J.  4  at  six  inches,  c ' "^ 

—  *75D  cyl.  ax.  horizontal  =  .,"4 . 

_  —  5D  sph. 

L.  V\=J.  1  at  10  inches,  c r^r — r-      ,  ,   ,       .. 

—  'oD  cyl.  ax.  horizontal  =  **  . 

There  are  no   ophthalmoscopic  changes. 

The  right  eve  shows  a  marked  degree  of  enophthalmos, 
the  globe  having  receded  about  J  of  an  inch.  Stooping 
does  not  affect  the  enophthalmos.  The  cellular  tissue  of 
the  orbit  is  much  wasted  bat  the  movements  of  the  globe 
and  lids  are  normal.  In  winking  a  "  clicking "  sound  is 
sometimes  produced.  This,  apparently,  is  owing  to  the 
lids  not  accurately  following  the  movements  of  the  sunken 
globe.  The  inner  half  of  the  right  upper  lid  and  the 
corresponding  portion  of  the  eyebrow  are  slightly  atrophied 
and  quite  destitute  of  proper  eyelashes  and  hair.  There 
ia  -Mine  atrophy  of  the  tissues  of  the  forehead.  From 
where  the  hair  should  begin  to  the  vertex  is  a  bald 
patch,  closely  resembling  the  scar  of  a  severe  injury, 
four  inches  Long  by  three-quarters  of  an  inch  wide.  The 
skin  over  this  area  is  smooth  and  shiny.  The  atrophy  lias 
involved  all  the  tissues  of  the  scalp  and  to  some  extent  the 
underlying  bone  also.  There  is  another  small  atrophic 
area  just  above  the  superior  temporal  line.  In  fact,  the 
atrophied  area  corresponds  to  the  distribution  of  the  frontal 
nerve.  The  lacrymal  and  nasal  branches  of  the  ophthal- 
mic nerve  arc  in  no  way  affected.  Sensation  and  move- 
ment of  the  scalp  and  lids  are  not  impaired.  There  is  no 
distinct  evidence  thai  the  secretion  of  sweat  in  the 
,!  rophied  area  is  decreased. 

I  can  only  find  records  of  two  similar  oases.  Lovell 
G-ulland*  reports  the  case  of  a  girl,  ret.  7  years,  who  bad 
slight  enophthalmos, with  atrophy  of  the  whole  area  of  distri- 

lin    ll ■■■/..  Rep.,  rol.  i.  p.  884. 
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bntion  of  the  ophthalmic  nerve.  The  other  case  i-  reported 
by  Treacher  Collins.*  A  woman,  Bet.  22  years,  had  enoph- 
fchalmos  and  scleroderma  of  the  whole  region  supplied  l»\ 
tlic  ophthalmic  nerve,  and  also  of  the  tissues  Bupplied  bj 
the  palpebral  branches  of  fche  Buperior  maxillary  nerve. 

Facial  hemiatrophy  must  be  Looked  upon  as  an  exactly 
analogous,  it'  nol  identical,  disease,  and  it  is  possible  thai 
under  fchat  headincr,  records  of  similar  cases  mi&rhl  be  dis- 
covered.  In  the  present  instance  fche  entire  absence  of 
scleroderma  or  cicatricial  tissue,  and  the  strict  Limitation  of 
fche  disease  bo  one  branch  of  a  Bensory  nerve,  without  sen- 
sation being  affected,  support  the  theory  that  the  disease 
is  due  to  trophic  changes.  (Read  May   l/A,   L905.) 

Mr.  W.  H.  H.  Jessop  mentioned  thai  three  vein--  ago 
he  published  notes  of  two  cases  of  hemiatrophy   facialis. 

He  had  not  seen  the  cases  since,  but  the  notes  mentioned 
that  the  cases  had  retraction  of  the  eyelid  and  a  sinking 
in  of  the  eye.  In  those  days  cases  of  enophthalmos  were 
very  little  described.  He  presumed  it  was  the  intention 
of  Mr.  Walker  to  show  that  such  cases  had  much  the 
same  kind  of  cause  as  that  suggested  for  Pacial  hemiatrophy. 


4.   Notes   on  a  case    of  pulsating    <  vophthalmos    cured    by 
ligature  of  the  common  carotid, 

By  S.  Johnson  Tayloe, 

Exactly  four  years  ago  to-day — bo  you  will  acquit  me 
of  being-  premature  in  bringing  fche  case  before  your  notice — 
.Mrs.  H — ,  aet.  55  years,  mfe  of  a  publican,  and  a  patient 
i^  Mr.  Petherick's,  of  Hopton,  walked  into  my  consulting- 
room  with  what  looked  at  first  Bight  very  much  Like 
orbital  cellulitis  on  the  right    side.     The  Lids  were  much 

;:  British  Mrdirul  Journal,  \.>1.  ii,  L899,  p.  B46. 
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swollen,  there  was  great  chemosis,  the  swollen  conjunctiva 
projecting  between  the  lids  ;  the  globe  was  proptosed  and 
fixed,  the  pupil  somewhat  dilated  and  inactive  to  light; 
the  tension  was  full;  the  cornea  was  somewhat  hazy  and 
slightly  ulcerated  in  the  upper  outer  quadrant,  and  the 
vision  was  reduced  to  some  letters  of  J.  20,  but  there  was 
no  specially  tender  spot  to  pressure  ;  with  the  ophthalmo- 
scope only  a  hazy  view  could  be  obtained,  no  doubt  on 
account  of  the  condition  of  the  cornea,  but  the  retinal 
veins  appeared  to  be  distended  ;  the  fundus  of  the  other 
eye  looked  normal,  with  a  considerable  degree  of  hyper- 
metropia.  These  conditions  were  all  consistent  Avith 
cellulitis,  but  the  history  at  once  put  me  on  the  right 
scent,  for  seven  weeks  before  her  visit  to  me  she  fell 
down  the  stone  stairs  of  the  cellar,  striking  the  left 
temporo-parietal  region  of  her  head  against  one  of  them 
and  also  breaking  her  collar-bone.  She  lost  her  senses 
for  a  few  minutes,  and  on  coming  round  became  conscious 
of  an  interrupted  blowing  noise  in  her  head,  which  had 
continued  ever  since  and  which  was  readily  heard  with 
fche  stethoscope  on  both  sides  of  the  head,  synchronous 
with  the  pulse  ;  she  herself  heard  it  more  on  the  right  side. 
Now  on  the  qui  vive,  though  I  could  not  see  any  pulsation, 
I  could  just  manage  to  detect  it  when  I  placed  my  fingers 
over  the  proptosed  eye.  With  the  exception  of  tliis 
blowing  noise,  she  noticed  nothing  further  until  three 
weeks  ago,  viz.,  four  weeks  after  the  injury,  when  the 
right  eye  became  red  and  watered  and  pricked  and  felt 
hot;  a  tew  days  later  it  "gathered  in  the  corner  ;;  and 
gol  painful  like  a  gathering  and  the  lids  swelled  up  and 
the  eye  began  to  project.  The  diagnosis  presented  no 
difficulties.  I  sent  her  home,  and  wrote  to  her  doctor 
thai  she  was  to  go  to  bed  and  stop  there  for  many  weeks, 
thai  her  fluids  were  to  be  limited, thai  no  stimulants  w  ire 

to  be     taken,   that    potassium   iodide     was    to     be  given     in 

increasing  doses,  and  thai  the  eye  was  to  be  covered  with 
an  elasl ic  pad  of  cotton-wool. 

A  week  later  Mr.  Coulthard,  who  was  acting  as  locum 
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tenens  Eor  Mi-.  Petherick,  wrote  J  "  Tin -re  is  qo  improvement. 
The  prop  to  sis  and  swelling  of  Lids  are  greater;  the  cornea 
i-  ulcerated;  the  systolic  brail  heard  with  the  stethoscope 
remains  the  same;  there  are  severe  neuralgic  pains  on  the 
same  Bide  of  the  head  and  face,  which  have  been  so  dis- 
tressing thai  a  little  Liq.  morph,  has  been  necessary  the 
lasl  i  hing  al  nighl  to  secure  any  pest." 

I  replied  thai  I  considered  Ligature  of  the  righl  com- 
mon carotid  was  necessary;  and  five  days  Later,  with  the 
able  assistance  of  Messrs.  Coulthard  and  NTorris,  I  per- 
formed this  operation  al  her  own  house,  a  Little  wayside 
inn  on  the  borders  of  Suffolk,  tying  the  artery  above  the 
omo-hyoid.  The  bruil  ceased  immediately  after  the 
application  of  the  ligature,  and  on  coming  round  she  no 
longer  heard  it.  All  went  well;  there  was  no  difficulty 
with  her  cerebration  ;  she  was  never  further  troubled  with 
the  noise,  but  the  proptosis  and  swelling  of  the  lids 
remained  Eor  some  considerable  time  and  only  slowly 
subsided.  Some  five  months  later  she  called  to  see  me 
al  my  house.  The  proptosis  was  gone,  the  movements  of 
the  globe  were  good,  the  temperature  was  normal,  but 
there  was  still  slight  chemosis  and  a  granulation-like  con- 
dition of  the  lower  conjunctival  sac;  the  pupil  was  immo- 
bile, the  0.  I),  was  pah'  and  atrophied,  with  both  arteries 
and  veins  much  shrunken,  and  the  V.  with  +  5  I),  was 
,''s  (3  letters).  In  February,  L903,  I  saw  her  again;  she 
was  quite  well,  but  there  was  still  a  little  granulation-like 
condition  of  the  lower  conjunctival  sac. 

Mr.  Pel  herick,  writing  to  me  on  A  pril  2  1th,  1905,  -ays :  "  I 
have  seen  Mrs.  1L — to-day  and  find  her  inperfecl  health; 
there  is  no  exophthalmos,  but  the  conjunctiva  of  the 
affected  eye  is  a  little  more  congested  than  in  the  other; 
she  can  tell  the  time  by  my  watch,  but  the  sighl  is  defec- 
t  ive  iu  t  he  damaged  <\\  e." 

!  think,  therefore, this  case,  now  of  Eouryears*  duration, 
may  be  put  down  as  a  pcrnm  neiit  chit;  it  is  scarcelj  con- 
ceivable thai  it  could  relapse  now.  Cases,  of  course,  do 
relapse  after    apparent    cure  by  Ligature  and    only  during 
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tlu>  Lasl  session  of  this  Society  three  or  four  were  men- 
tioned by  tlic  late  Mr.  Quarry  Silcock — whose  early  deatli 
we  all  lament — Mr.  Ridley,  Mr.  Percy  Flemming,  and  Mr. 
Treacher  Collins;  but  where  the  symptoms  have  recurred, 
they  have  done  so,  I  think,  pretty  soon  after  the  operation, 
only  a  matter  of  a  few  weeks  or  months  at  the  most  inter- 
vening". 

My  case  seems  to  have  been  a  peculiarly  favourable 
and  easy  one,  and  my  impression  is,  from  the  loudness  of 
the  bruit,  that  the  communication  between  the  artery  and 
the  sinus  was  a  narrow  one  and  so  readily  became  occluded. 
Finally,  this  case  is  an  illustration  of  the  fact  that  success- 
ful major  operations  can  be  undertaken  when  the  circum- 
stances and  surroundings  of  the  patient  are  not  too 
favourable ;  and  from  a  recent  ruling  of  our  own  Presi- 
dent in  Mr.  Ogilvie's  case  of  exostosis  of  the  orbit,  I  be- 
lieve that,  though  not  practising  as  a  general  surgeon,  I 
was  justified  in  undertaking  the  treatment  from  the  be- 
ginning to  the  end. 

{Read  May  4th,  1905.) 


5.   Symmetrical    tumours  of  the  orbits  in  a   case   of  acute 
lymphatic  leucocythysemia,  with  rajridly  fatal  result. 

B}^  L.  Werner. 

Ox  February  27th  I  was  summoned  to  the  "Mater" 
hospital  by  one  of  the  house-physicians  to  see  a  patient, 
who  bad  just  been  admitted,  with  protrusion  of  the  eyes 
and  vague  complaints  of  "rheumatic  pains." 

( )u  arrival,  I  found  the  boy,  a>fc.  14  years,  in  bed,  in  a. 
very  apathetic  condition  and  looking  extremely  ill.      His 

;  h  mid    Lips  \\<tc  covered    with    sordes.      Ili^  Lire  was 

\  white  and  puffy-looking,  and  although  his  skin 
generally   was    verj    pale,  his   body    was  apparently   well 

irished.  !!<■  complained  of  pain  in  In-  lefl  bip  and 
down  the  leg,  bul  there  was  no  tenderness  or  swelling  of 
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the  joints,  and  the  Limb  could  be  freely  moved  without 
causing  him  any  pain.  The  temperature  was  I"-  ,  pulse 
1 20,  and  respiral  ions  30. 

Tin'  left  eye,  which  was  quite  fixed  and  immovable, 
was  extremely  prominent,  and  was  pushed  forwards, 
downwards,  and  ;i  Little  outwards.  The  conjunctiva  was 
considerably  chemosed  and  congested,  and  owing  to  the 
boy's  inability  to  close  the  eye  the  cornea  had  partially 
suppurated.  The  lids  were  aot  in  the  Least  inflamed  or 
hyperemia  The  right  eye  was  also  prominent,  but  in  a 
much  Blighter  degree,  and  its  movements  were  Free.  The 
pupillary  reactions  were  normal  in  the  right  eye,  but  they 
could  not,  of  course,  be  tested  in  the  Left  eye. 

On  palpation  through  the  swollen  upper  lids,  tumours 
could  be  distinctly  felt  in  both  orbits.  They  were  solid 
and  projected  Like  flattish  rolls  between  the  eyes  and  the 
upper  margins  of  the  orbits  with  a  smooth  rounded  sur- 
face. They  seemed  to  be  painful  to  the  touch,  as  the 
boy  cried  when  they  were  being  handled. 

The  symmetrical  character  of  the  orbital  tumours,  com- 
bined with  the  anaemia,  Led  me  to  diagnose  the  condition 
as  Lymphoma,  and  a  search  was  made  For  enlarged  Lym- 
phatic glands,  but  none  were  Found  except  in  the  neck  <»n 
both  sidesj  they  were  only  slightly  enlarged,  one  or  two 
were  Isolated,  but  -nun-  of  them  were  more  or  Less  con- 
fluent. Dr.  Murphy,  physician  to  the  hospital,  kindly 
examined  the  boy,  hut  could  detect  nothing  Further  than 
great  tenderness  over  the  spleen,  which,  however,  was  not 
enlarged. 

An  ophthalmoscopic  examination  was  impossible  in  the 
Left  eye,  and  owing  to  the  apathetic  condition  <>t  the 
nation!  was  made  with  some  difficulty  in  the  right.  The 
optic  disc  in  this  eye  was  intensely  swollen  and  congested, 
the  veins  were  Large  and  tortuous,  and  on  the  margins  "i 
the  swollen  disc  were  a  number  of  large  white  patches  and 
haemorrhages.       Large    blotchy    haemorrhages    were    also 

present    in   01  her  pari-  of  t  he   fundus. 

In    the  absence  of    \)v.   McW'oenov,   blood    slides   were 
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prepared  by  his  assistant,  Mr.  Evan.  The  red  corpuscles 
numbered  only  1,672,000  as  compared  with  62,000  white. 
The  latter  consisted  almost  exclusively  of  large  lympho- 
cytes. A  few  small  lymphocytes  were  also  present,  but  a 
long*  search  through  a  whole  slide  was  necessary  before  a 
polymorphonuclear  or  eosinophile  cell  could  be  discovered. 
The  diagnosis  therefore  was  acute  lymphatic  leuco- 
cythaemia. 

The  history  which  I  obtained  from  the  boy's  relatives 
was  as  follows:  It  appeared  that  a  fortnight  before 
Christmas  he  drove  for  an  hour  at  night,  lying  on  a  cart- 
load of  wet  grain.  The  next  clay  he  felt  unwell,  was 
heav}'  and  drowsy,  but  was  able  to  go  about.  He  felt  ill 
ever  since,  but  continued  to  go  out,  as  he  was  advised  to 
keep  in  the  open  air.  Three  weeks  before  his  admission 
to  hospital  he  came  home  from  school  one  day,  crying 
with  pain  in  his  left  hip  and  leg,  so  much  so  that  he  had 
to  g*et  his  leg  rubbed  every  half-hour.  He  took  to  his 
bed  and  did  not  leave  it  except  to  be  brought  to  hospital. 
A  few  days  before  he  took  to  bed  his  upper  lids  were 
noticed  to  be  heavy  and  his  eyes  prominent.  The  night 
before  his  admission  his  left  eye  became  very  painful,  and 
the  sight  of  the  right  failed  rapidly. 

The  mother  and  father  are  both  well.  There  are  eight 
Bisters  and  one  brother,  who  arc  also  in  good  health.  He 
had  never  any  serious  illness,  but  was  always  inclined  to 
be  stoul  and  rather  pale. 

The  chemosis  in  the  left  eye  was 'snipped,  an  attempt 
was  made  to  keep  the  globe  covered,  and  arsenic  was  pre- 
scribed, bur  lie  gradually  sank  and  died  on  the  sixth  da\ 
after  his  admission.    The  temperature  on  the  nighl  before 

hi-    death    was    104°.        On    the  morning    that    lie  died  the 

thermometer  would  tiol  riseal  all  although  several  different 
instruments  were  tried.     Unfortunately,  permission  to  hold 

;i  pOSt-mortem  examination   was  refused. 

Lagrange*  hae    collected    twenty-live    cases    of    lym- 
phoma   of    the    Orbit,     and     he    point-     <>ut     that     the    svm- 
*  7  /  ■, rt  </■  VaSil,  etc.,  \<>1.  ii.  L904,  p.  466. 
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metrical  nature  of  the  affection  is  ;i  fundamental  clinical 
sign.  The  blood  appears  to  have  been  examined  In  ven 
few  instances.  Some  wen-  cases  of  pseudo-leukemia — thai 
is  to  say,  there  was  qo  leucocytosis — and  none  of  the 
lenkannic  c;ises  appear  to  !i;i\c  been  of  the  lymphatic  type 
us  in  the  above.  According  to  ESwihg  the  Lymphatic  type 
of  leukemia  when  acute  is  characterised  by  the  predomin- 
ance of  large  lymphocytes.*  It  is  very  probable  thai 
the  pain  in  the  left  leg  which  my  patienl  complained  of 
was  due  to  the  presence  of  Lymphomatous  tumours  in  the 
spinal  canal,  possibly  of  the  kind  known  as  chloroma 
(green  tumour).  (June  8th,   1905.) 


6.  Microphthalmia  associated  with  congenital  orbital  tumour. 
By  J.  Herbert  Parsons. 

Alice  B — ,  now  13  weeks  old,  was  brought  to  me 
during  the  first  week  of  life.  The  parents  are  both 
healthy  ;  the  mother  is  21  years  old,  and  this  is  the  firsl 
child;  there  have  been  no  miscarriages.  No  history  of 
malformations,  etc.,  on  either  side. 

The  child  is  healthy  and  well  nourished,  born  natur- 
ally at  term.  At  birth  a  large  dark  swelling  was  noticed 
projecting  from  the  right  orbit.  The  condition  has  been 
under  observation  continuously,  and  has  qoI  altered 
maternally.  From  the  mother's  description  it  would  seem 
to  have  been  especially prominenl  and  dark  Boon  afterbirth. 

There  is  a  large  cyst-like  mass  in  the  right  orbit,  which 
pushes  forwards  the  lids,  so  that  these  are  Btretched  and 
enlarged.  The  orbit  is  enlarged,  especially  in  tin-  outer 
part,  the  upper  border  extending  upwards  in  this  part, 
that  the  vertical  diameter  measures  here  I  [  inches, 
opposed  to  f  inch  on  the  left  side.  The  eye  is  displaced 
down  and  out.  It  is  usually  quite  covered  by  the  lids, 
which  are  kept  closed. 

*  Clinical  Pathology  of  the  Blood,  London,  L904. 
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The  tumour  causes  two  separate  swellings,  pushing 
forward  the  upper  and  lower  lids ;  the  conjunctiva  looks 
bluish,  but  not  very  much  so.  Otherwise  it  is  normal. 
Beneath  the  lower  lid  the  tumour  feels  nodular,  reminding 
one  of  the  feeling  of  a  plexiform  neuroma.  Deep  palpa- 
tion fails  to  reveal  any  gap  in  the  orbital  bones  other 
t li an  that  in  the  upper  margin  of  the  orbit. 

The  right  eye  is  considerably  smaller  than  the  left, 
though  it  otherwise  shows  no  obvious  external  anomaly  ; 
fche  cornea  measures  8—9  mm.  in  diameter.  On  dilatation  of 
the  pupil  and  ophthalmoscopic  examination  considerable 
abnormality  is  found  in  the  fundus.  The  fundus  is  diffi- 
cult to  examine,  and  the  interpretation  of  the  results  is 
also  difficult.  There  is  a  coloboma  of  the  optic  nerve  ; 
outside  the  disc  the  fundus  comes  forward,  as  though 
pushed  forward.  There  is  therefore  a  considerable 
parallax.  A  pale,  more  or  less  triangular,  patch  is  seen 
outside  the  disc,  with  the  retinal  vessels  running  over  it. 
There  is  no  definite  typical  coloboma  of  the  choroid. 

The  L.  eye  is  normal.  There  are  no  other  congenital  ab- 
normalities. There  is  no  swelling  over  the  temporal  region. 
The  palate  and  mouth  are  normal,  and  suction  is  perfect. 

The  case  has  already  been  shown  to  various  surgeons, 
ami  various  opinions  and  conjectures  have  been  advanced, 
viz.,  meningocele  or  meningo-encephalocele,  hsemangioma, 
lymphangioma,  congenital  cyst  of  the  orbit  associated 
with  microphthalmia,  plexiform  neuroma,  etc. 

On  the  assumption  that  the  tumour  might  be  a  haunan- 
irinina,  electrolysis  was  tried.  This  has  also  been  found 
beneficial  in  meningoceles  (Sir  Victor  Horsley).  During 
fche  operation  clear  fluid  escaped,  and  continued  to  do  so 
for  SOme    time  after.       No    beneficial     result    was   obtained. 

Someof  ill'-  fluid  was  drawn  off  with  a  hypodermic  needle, 
and    tested    for    reducing    agents.       It    did    not    reduce 

Fehling's    Solution,    DUl     the    quantity    obtained    was    small. 

[June  8th,  1905.) 

P.S.  —  September,    L905.       The    ease    lias    now   been    o|>o- 

ed  upon,  and  will  be  reported  in  >  > U  nao. 
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X.    DISEASES  OF  THE   VITREOUS. 

New  vessels  in  the  vitreous  following  recurrent  hsemorrhagt 

into  the  vitreous. 

By  A.  Stanford  Morton. 

Robkrt  B — ,  ;i't.  28  years,  labourer.  Admitted  to  the 
Royal  London  Ophthalmic  Hospital  September  29th,  1903. 

Following  are  notes  made  ;it  tin-  date: 

Family  history. — Nothing  of  importance. 

Previous  history. — No  serious  illness.  Married,  four 
children;  one  died  of  convulsions;  first  child  half-term; 
one  year  ago  had  severe  attack  of  influenza,  with  bead* 
ache,  but  no  sickness;  frequent  headaches  over  since.  No 
history  of  venereal  diseases  or  rheumatism.  No  sick] 
or  giddiness.  Slow  mentally.  Trine:  sj>.  gr.  1018 j  no 
albumen  or  sugar.  Left  eye  began  to  Fail  about  .January. 
1903.  About  one  week  ago  sighl  of  right  eye  tailed, 
i  hat  he  had  to  give  up  work. 

Rigltteijc — Sclerotic  and  conjunctiva  no  injection.  No 
keratitis  punctata,  [ris  and  pupil  normal.  Dense  fibrinous 
masses  in  vitreous.      V.  —  fingers  at    1  m.      T.  —  \. 

Left  eye. — Vitreous  very  hazy  below.  V,  —  fingers  at 
-  inches.     T.  -  1. 

October  26th,  1903.— R.  V.  =    ,r,s.      L.   V.:  Fingers  at 

2    feet. 

November  17th,  1903 — Vitreous  clearing.  Vessels  en- 
larged, especially  the  veins.  Right  Held  t'«>r  white  full. 
Lett   tield  very  difficult  to  take. 

January  1st,  1904. —  R.  V.  ,".,.  L.  V,  hand  movements. 
When  examined  two  days  ago  the  R.  V.  =  ,''.,.      L.  V.  t:\r 

Right  fundus. — Disc  normal. 
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The  superior  temporal  vein  near  the  periphery  crosses 
a  small  longitudinal  patch  of  atrophic  chorioid  ? 

The  right  vitreous  is  full  of  line  opacities,  and  when  the 
patient  looks  upwards  a  large  sheaf  of  capillaries  with 
looped  anterior  ends  can  be  seen.  These  come  so  far 
forward  as  to  be  best  seen  at  their  anterior  ends  with  the 
aid  of  a  +  1_!  lens.  When  these  capillaries  are  followed 
backwards  they  are  seen  to  anastomose  and  converge.  At 
first  they  run  downwards  and  backwards  and  then  up- 
wards and  backwards  in  the  same  direction  as  the  superior 
temporal  artery  and  vein.  They  are  covered  in  places  by 
glistening  white  fibrous  tissue. 

Left  eye. — There  are  many  large  and  dense  vitreous 
opacities.  (December  8th,  1904.) 
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XI.    DISEASES    OF    THE    SCLEROTIC. 

1.  Clinical  history  of  the  patient  whose  left  eui  was  removed 
for  diffuse  gummatous  infiltration  of  the  sclera  and 
episcleral  tissues. 

By  J.  JameSon  Evans. 

The  eye  (left)  was  removed  from  a  male  patient,  aet. 45 
years.  The  eye  became  congested  and  painful  about  a 
mouth  before  admission  to  the  Birmingham  and  Midland 
Eye  Hospital.  On  admission  there  was  some  (edema  of 
the  lids  on  the  left  side.  The  conjunctiva  was  much  con- 
gested and  chemosed.  The  anterior  chamber  was  shallow. 
aqueous  turbid,  iris  discoloured  but  active,  and  the  pupil 
dilated  well  with  cocain. 

There  was  a  sharply  denned  detachment  of  the  retina 
in  the  upper  and  outer  quadrant-.      T  -t  2. 
L.  V.  =fs  c  +  1    I). 

li/i/hf  eye. — Slighl  injection  of  the  conjunctiva  and 
some  puffiness  of  the  lids.  Fundus  normal,  with  the 
exception  of  a  few  spots  of  peripheral  choroiditis  which 
were  not  active  or  recent. 

II.  V.  |  (3)  c  +  6-5  I).  T.  n. 

About  a  week  after  the  excision  of  the  left  eye  tin- 
right  eye  developed  symptoms  similar  to  those  which  had 
occurred  in  the  left  eye.  The  conjunctiva  became  intensely 
injected  and  chemosed.  The  iris  became  discoloured,  and 
the  retina  was  detached  on  the  inside,  outside, and  below, 
forming  three  defined  somewhat  globular  massi  a.  T  +  2. 
R.  V.  =  J^  c  correction.  Under  treatment  by  potassium 
iodide  and    mercury   the    conjunctival    injection    and    pain 
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rapidly  subsided.  This  was  followed  by  disappearance  of 
the  retinal  detachments,  and  in  seven  weeks  from  the 
onset  of  the  acute  symptoms  the  patient  was  able  to  return 
to  work  with  K.  V.  =  -^  c  +  6  D.  The  eye  was  normal  in 
appearance,  with  the  exception  of  the  old  choroiditis  men- 
tioned, and  a  few  streaks  of  retinal  pigmentation  at  the 
sites  of  the  detachments. 

(Card  specimen,  May  4th,  1905.) 


2.  Diffuse  gummatous  infiltration  of  sclera  and  episcleral 

tissues. 

By  J.  Jameson  Evans. 

Specimen  shows  fleshy  mass  adherent  to  posterior  two 
thirds  of  sclera  and  enveloping  one  of  the  tendons  (rectus) . 

Cornea  is  practically  normal.  Iris  slightly  thickened. 
Ciliary  processes  densely  infiltrated  by  round  cells,  and 
detached  along  with  the  anterior  half  of  choroid  by  a 
fibrino-cellular  infiltration.  Choroidal  vessels  engorged  and 
choroid  tissue  infiltrated  by  round  cells  and  some  extravasa- 
tion of  blood.  Retina  swollen  and  vessels  engorged.  Sclerotic 
somewhat  infiltrated  by  round  cells,  and  its  tissue  appar- 
ently softened  and  gelatinous  at  two  points  about  5  mm. 
Erom  optic  nerve.  On  one  side  there  is  a  homogeneous, 
apparently  necrotic,  patch  in  the  sclerotic  encroaching  on 
the  choroid. 

The  mass  in  the  episcleral  tissue  consists  of  very  vascular 
round-cell  tissue,  which  becomes  more  spindle-shaped  in 
character  posteriorly. 

The  ciliary  vessels  are  much  hypertrophied,  the  thicken- 
ing being  chiefly  in  the  middle  and  outer  walls. 

[Card  sjm-iiiirn.      May  Ith,  L905.) 

Mr.  A.  Ili<. ii  Thompson  said  thai  in  view  of  what  had 
jiim  been  discussed  it  would  be  interesting  to  hear  whether 


PLATE  IX. 

Illustrates  Mr.  Jameson  Evans'  paper  on  Gumma  of  Sclerotic 
and  Episcleral  Tissue  (p.  188). 

Fig.  1. — Zeiss  obj.f.  Ocular  2.  Camera  extension  50.  Shows  infiltration 
of  round  cells  in  the  neighbourhood  of  thickened  posterior  ciliary  vessels. 

Fig.  2  shows  the  general  arrangement  of  the  mass  in  Tenon's  space, 
and  its  relations  to  the  tendon  of  the  rectus  (lower  part  of  figure), 
sclera,  and  optic  nerve.  The  sclera  shows  areas  of  round-cell  infiltration 
(shaded)  and  an  elongated  pale  necrotic  spot  in  the  upper  and  posterior 
part  of  the  figure.  The  anterior  half  of  the  choroid  is  detached  along 
with  the  ciliary  processes. 


0pHTH-  Soc.Tbans.     Vol   XXV.     Platj    i\ 


Fig.   I. 


Fig.  2. 
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there  were  any  vitreous   opacities    noticed    in  .Mi-.  Evans's 
case. 

Mi-.  Evans,  in  reply,  said  there  was  no  note  of  anj 
vitreous  opacities,  and  he  could  nol  remember  thai  there 
were  any,  Inn  as  the  case  was  observed  in  1897  he  could 
not  be  absolutely  certain. 
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XII.  TUMOURS. 

1.   Intra-ocular  tumour  completely  enveloping  the  optic  disc. 

By  Simeon  Snell. 

Mr.  M — ,  set.  37  years,  a  farmer  of  good  family  history, 
came  to  me  in  February  last  (1904),  in  consequence  of  loss 
of  sight  in  the  left  eye,  which  he  had  discovered  about  a 
month  previously.  I  found  that  vision  at  most  was  equal 
to  fingers  indistinctly,  and  on  ophthalmoscopic  examination 
a  peculiar  mass  covering  the  optic  disc  was  discovered. 
It  was  then  rather  more  cyst-like,  and  the  appearance  of 
solidity  was  less  noticeable  than  at  the  later  date,  when 
the  full  description  of  it  is  given.  The  patient  was  seen 
at  intervals  for  the  next  few  weeks,  and  during  this 
period  no  material  alteration  was  noticed.  He  then  dis- 
appeared, and  was  not  seen  again  until  July  29th.  By 
this  time  the  mass  had  undoubtedly  become  larger,  with 
more  appearance  of  solidity,  and  the  little  vision  previously 
existing  was  lost.  On  August  1st  Dr.  S.  D.  Risley,  of 
Philadelphia,  who  was  visiting  me,  examined  the  patient 
with  me,  and  together  we  drew  up  the  following  account 
of  the  ophthalmoscopic  appearances  at  that  date: 

There  is  a  Large  nodular  mass,  2^  disc  diameters  in 
size,  irregularly  circular  in  form,  and  hiding  entirely  the 
optic  disc  from  view.  The  Lower  central  artery  and  vein 
are  seen  to  escape  from  under  its  rounded  overhanging 
inferior  portion  towards  its  nasal  aspect,  ami  skirl  its 
Lower  bordt  r  to  near  the  temporal  Line  <>\  the  mass,  then 
to  be  distributed  as  usual  to  the  retina.  At  first  study 
through  the  lindilated    pupil  the  peculiar   form  and    over- 


PLATE  X. 

Fig.   1    illustrates    Mr.   Fisher's   case   of   Coralliform  Cataract 

(p.  90). 

Figs.  2  and  3  illustrate  Mr.  Mayou's  case  of  an  Unusual  Form 
of  Lamellar  Cataract  (p.  88). 

Fig.  2  as  seen  by  focal  illumination. 

Fig.  3  as  seen  by  illumination  from  a  plane  mirror. 


Fig.  4  illustrates  Mr.  Simeon  SnelPs  case  of  Melanotic  Sarcoma 
springing  from  the  Choroid  and  covering  the  Optic  Disc 
(p.  190). 
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hanging  borders  oi  the  mass  gives  the  impression  of  cyst- 
like translucency.  l>ut  on  closer  scrutiny  through  the 
dilated  pupil  this  appearance  is  lost,  the  mass  being 
apparently  Bolid  with  numerous  small  blood-vessels  cours- 
ing over  its  surface,  and  in  places  losl  in  its  substance. 
There  are  also  several  small  reddish,  fimbriated,  or  flame- 
shaped  splotches,  apparently  the  remains  of  partially 
absorbed  haemorrhages.  The  mosl  prominent  portion  can 
be  besl  studied  with  ■+■  11  D. ;  above  the  upper  circular 
rim  there  is  ;i  crescentic  area  close  joined  to  the  above- 
described  nodular  mass  seen  with  -f  6  D.  and  occupied  by 
several  whitish-yellow  circular  dots,  with  a  diameter  equal 
to  the  larger  retinal  vessels,  which,when  viewed  with  the 
indirect  image,  gives  the  appearance  of  two  portions,  one 
superimposed  upon  the  other.  The  macular  region  is  +  "2. 
or  '1~)  I).  The  entire  fundus  is  a  fluffy  flannel-red,  homo- 
geneous iu  appearance,  the  normal  stippling  of  the  eye- 
ground  being  lost.  This  is  more  marked  in  the  macular 
region,  but  there  are  faint  pigment  clouds  in  i  he  periphery. 

I  also  at  the  -nine  time  made  a  rough  drawing  of  the 
appearances  as  seen  in  the  erect  image,  and  From  this 
Mr.  Head  has  produced  the  ophthalmoscopic  coloured 
drawing  now  shown, 

A  tier  careful  consideration.  Dr.  Risley  and  I  were  of 
opinion  that  the  appearances  described  were  due  to  the 
presence  of  a  tumour  covering  the  optic  papilla  and  either 
growing   from   it    or  its  immediate   neighbourhood,      This 

DO 

being  our  opinion,  enucleation  of   the   globe  was  advised, 

and,  alter  consideration,  consented  to.     Tl peration  was 

performed  on  August  30th.      On  examination  of    the  eve- 

i  ~  . 

ball  alter  removal,  a  small  black  nodule  was  observed  on 
the  posterior  part  of  the  sclerotic  and  on  the  outer  side  of 
the  optic  nerve.  Care  was  taken,  when  enucleating  the 
eyeball,  to  sever  the  optic  nerve  as  Ear  back  in  the  orbit 
as  possible. 

Mr.  Treacher  Collins  kindly  undertook  the  examination 
of  the  globe  for  me,  and  I  append  his  report, 

(November  10///,  1904. 


192  TUMOURS. 

/.   amination    of    specimens    received    from     Mr.     Snell, 

September,  1904. 

A  right  eyeball  of  normal  dimensions,  with  a  small 
black  nodule  the  size  of  a  pin's  head  projecting  from  the 
sclerotic  posteriorly,  close  to  the  outer  side  of  the  optic 
nerve  sheath. 

After  being  frozen  the  eyeball  was  divided  by  an 
antero-posterior  vertical  section. 

The  front  parts  of  the  eye  present  their  normal  rela- 
tions and  appearances.  At  the  posterior  pole  is  a  melanotic 
growth.  It  has  a  base  7  mm.  in  length,  extending  from 
the  choroid  about  the  optic  disc  to  a  point  a  little  below 
the  centre  of  the  disc.  At  the  lower  part  of  the  growth 
it  has  a  knob-like  protrusion  extending  at  its  highest 
point  5  mm.  inwards  towards  the  interior  of  the  globe. 
There  is  a  marked  groove  where  the  knob-like  portion 
joins  the  rest  of  the  growth.  On  section  the  growth  is 
deeply  pigmented  at  its  periphery,  and  of  a  greyish  tint  in 
the  centre.  Melanotic  growth  is  seen  extending  outwards 
through  the  sclerotic  and  between  the  optic  nerve  and  its 
sheath. 

The  retina  is  adherent  to  the  apex  of  the  growth  j 
from  there  to  a  short  distance  above  the  upper  border  of 
the  growth,  it  is  detached  and  ballooned  inwards  towards 
the  interior  of  the  globe.  There  is  also  a  ruck-like  fold 
in  the  retina  below  the  growth.  In  the  retina  down  and 
•  >ut  from  the  growth  there  is  a  large  triangular  haemorrhage. 

.Microscopical  examination  of  sections  of  the  growth 
show  it  to  be  a  small  spindle-celled  melanotic  sarcoma, 
springing  from  the  choroid,  breaking  through  the  elastic 
lamina,  and  fungating  in  the  form  of  a  rounded  nodule. 

In  tin-  region  of  the  optic  nerve  the  growth  has  pressed 
backwards  tin-  lamina  cribrosa,  and  al  the  upper  border  ;i 
considerable  mass  of  growth  is  seen  extending  throug]  it 
t<,  the  space  between  the  dura!  sheath  and  the  nerve. 

The  retina  where  il  overlies  the  apex  <A'  the  growth  is 
considerably  stretched  and  t  hinned. 

K.   Ti;i:\«  m:i;   (\»i.u\>. 
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2.   Soim    anomalous  sarcomata,  of  fin    choroid. 
I'»\   -J.   Herbert  Parsons,   D.Sc. 

Case  I. — C.  Q — ,  male,  BBt.  l~»  years,  was  admitted  to 
the  Royal  London  Ophthalmic  Hospital,  under  Mr.  Treacher 
Collins,  on  February  25th,  1. 902.  Two  years  previously 
he  attended  St.  George's  Hospital  with  failure  of  sight 
and  inflammation,  and  enucleation  was  advised  it'  uo  im- 
provement occurred.  During  fche  interval  be  had  no 
advice.  The  patient  [a  emaciated.  Lungs  and  liver 
apparent  ly    healt  hy. 

Righi  eye.— V.  =  (!](),  c  -  6  Dsph.  =  !';.     T.  n. 

Left  eye. — Proptosis  and  enlargement  of  the  globe. 
Upward  movement  defective;  general  congestion.  Cornea: 
Opaque  in  the  centre;  vascular;  staphylomatous.  A.  c.: 
Shallow.  Iris:  Small,  dull  area  to  be  seen;  ?  white 
mass  on  iris  above.  Ciliary  staphyloma  abovft.  V  =  no 
p.  1.  T  +  . 

February  27th,  1902. — Left  excision.  No  growth  cut 
through  in  removal  of  globe. 

March  3rd,  1902.— Socket  healthy. 

Macroscopic  examination. — G-lobe  hardened  in  10  per 
cent.  Eormol.  Much  enlarged.  Ant. -post,  diameter,  in- 
cluding extra-ocular  growth  behind  =  35  mm.  ;  trans,  and 
vert,  diameters  =  20  mm.  There  is  a  mass  of  growth, 
about  9  mm.  in  ant. -post,  diameter,  projecting  behind 
around  the  optic  nerve.  The  eye  was  bisected  in  a  sagittal 
direction.  The  globe  is  full  of  very  deeply  pigmented 
growth.  Nearly  all  the  norma]  intra-ocular  structures 
are  unrecognisable,  including  the  lens.  The  growth  has 
white  streaks  in  the  lower  part,  radiating  from  the  spot 
where  it  pierces  the  sclerotic  outside  the  macular  region. 
The  extra-ocular  growth  is  nearly  free  from  pigment 
(PI.  XI,  fig.  1). 

Microscopic  examination. — Cornea  :  Epithelium  t  hickened 
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and  irregular,  oedematous,  basal  cells  vacuolated,  lying  on 
an  irregular  basement  membrane;  Bowman's  membrane 
destroyed,  except  near  centre;  substantia  propria  in- 
filtrated and  vascularized  in  anterior  layers;  nuclei 
stain  feebly,  owing  to  widespread  oedema  and  necrosis ; 
Descemet's  membrane  wavy,  destroyed  in  parts ;  en- 
dothelium absent. 

Iris:  Represented  only  by  scattered  retinal  pigment 
epithelial  cells,  which  are  grouped  in  contact  with  Des- 
cemet's  membrane,  and  invade  the  substantia  propria 
where  the  membrane  is  destroyed ;  they  also  fill  some  of 
the  bays  formed  by  the  wavy  membrane,  whilst  others 
contain  red  corpuscles. 

Behind  the  cornea  there  is  a  thick  mass  of  hyaline 
fibrous  tissue,  which  contains  scattered  pigment  and  a 
few  blood-vessels  (PI.  XI,  fig.  2)  ;  it  lies  directly  on  the 
sarcomatous  tissue.  The  lens  has  entirely  disappeared, 
including   the   capsule. 

The  ciliary  body  can  be  made  out  by  the  folds  of 
pigment  cells  in  the  normal  situation  ;  the  remainder  of 
the  ciliaiw  body  is  atrophic  and  hyaline. 

The  globe  is  filled  with  sarcomatous  tissue.  The  choroid 
can  only  be  distinguished  here  and  there,  quite  atrophic, 
though  Bruch's  membrane  can  be  seen  intact  in  these 
places.  Near  the  posterior  pole  the  choroid  becomes 
thicker  and  spreads  out  into  the  main  mass  of  the  tumour; 
tin  vessels  are  here  widely  dilated  and  the  pigment  is 
much  in  excess  of  normal.  Bruch's  membrane  is  seen 
to  cud  as  a  clear,  convoluted  line,  lying  partly  in  the 
sarcoma;  this  is  undoubtedly  the  spol  where  the  lamina 
vitrea  ruptured.  Lying  on  the  outer  surface  of  the  growth, 
in  the  neighbourhood  where  fche  choroid  is  still  recog- 
nisable, is  a  single  layer  <»('  retinal  pigment  epithelium. 
Internal  t<»  it  is  a  layer  <>i'  hyaline  material ;  these  con- 
stitute   the    Sole    remnants    of   tie'    retina,  with   the   possible 

ception  of  pigment  cells  in  the  tumour  resembling  pro- 
liferated retinal  epithelium. 

The    intra-OCular    |>art    <-!'     the    groWth    IS    an    extremely 


PLATE  XI. 

Illustrates   Mr.   Herbert   Parsons'    paper  on   Some  Anomalous 
Sarcomata  of  the  Choroid   (p.  193). 

Fig.  1. — Case  1.     Sagittal  section,      x  2^. 

Fig.  2. — Case  1.     Anterior  part  of  tumour,      x  55. 
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necrotic  angiosarcoma,  densely  bul  Irregularly   pigmented. 
It  is  impossible  to  make  oul  the  shape  of  the  cells,  which 

only    -tain    with   diffuse    stains,  --in.  and   have   rnii 

together  into  hyaline  cords  and  masses.      In  many  plac 
especially    in    the   anterior  part,  the    spaces    between  the 
cords   contain    granular    or    hyaline    material,    in    which 
groups  <>f   red   corpuscles   occasionally    occur;    they    are 

therefore   U L-vessels,  and    the   growth    is   essentially  ;i 

perithelioma,  caused  by  the  proliferation  of  the  adventitial 
endothelium.  Many  of  the  smaller  blood-vessels  are 
mapped  out  by  pigment.  Pigmenl  granules  are  widely 
distributed  Free  in  the  hyaline  tissue;  dense  clumps  of 
round  pigmenl  musses  are  aggregated  ;ill  over  tin-  growth. 
Some  of  tin-  pigmenl  is  in  cells  which  resemble  retinal 
•  •pit  helium  rather  than  choroidal  chromatophores.  Tip 
are,  indeed,  no  cells  in  the  growth  itself  which  can  be 
definitely  stated  to  be  chromatophores,  bu1  the  degenera- 
tion is  so  extensive  and  complete  timt  little  stress  can  In- 
laid upon  this  point. 

The  optic  disc  is  hollowed  oul  ami  occupied  by  new 
growth.  Some  irregular  strands  of  pigment  pass  through 
the  sclerotic  in  the  situation  of  the  posterior  ciliary  vessels, 
and  are  seen  outside  the  eye  close  to  the  nerve,  though 
they  are  absent  everywhere  else  in  the  extra-ocular  growth. 
The  optic  nerve  is  entirely  atrophic,  ami  is  reduced  in  Bize 
owing  to  the  pressure  of  the  surrounding  tumour  mass 
It  consists  of  hyaline  material  staining  with  eosib,  showing 
no  stained  nuclei;  a  fibrous  cord  in  the  centre  probably 
represents  the  obliterated  central  vessels. 

The  extra-ocular  part  of  the  growth  is  pseudo-alveolar, 
probably  owing  to  the  disposition  of  the  fibrous  tissue   in 

the  orbit,  and    m>t    to  any   true   inherent    alveolar  Structure. 

There  is  less  necrosis  here,  the  cells  staining  better  and 
showing  nuclei,  bul  they  do  not  stain  verj  well.  Many 
of  the  cells  are  vacuolated,  forming  Large  round  blel  -  : 
others  are  polygonal,  with  large  nuclei  ;  others  are  -pi mile- 
shaped  and  arranged  in  bundles  ami  whorls.  Some  of 
the  alveolar   masses   have   become  necrotic,  and  resemble 


1JU) 


TUMOURS. 


the  hyaline  masses  inside  fche  globe,  except  that  they  have 
no  pigment.  The  fibrous  tissue  around  the  groups  of 
sarcoma  cells  forms  large  bands,  which  divide  and  sub- 
divide, giving  off  finally  delicate  filaments,  which  pass 
between  the  cells. 

Subsequt  nt  history. — Admitted  to  St.  Thomas's  Hospital, 
under  Mr.  H.  H.  Clutton,  on  January  27th,  1903.  History 
of  gradually  increasing  swelling  of  right  chest-wall  for  ten 
months.  Progressive  and  rapid  emaciation.  On  examina- 
tion large,  soft  mass  adherent  to  chest-wall  beneath 
pectoralis  major  and  extending  into  axilla.  Absolutely 
fixed.  Dull  on  percussion.  Axillary  glands  enlarged. 
Liver  edge  one  inch  below  costal  margin ;  no  nodules  felt 
in  it.      Death  from  cachexia  seven  days  later. 

Post  mortem. — Large  mass  of  soft  white  growth  beneath 
pectoralis  major,  infiltrating*  and  destroying  the  third, 
fourth,  and  fifth  ribs,  as  well  as  the  pleura  and  lung 
beneath.  Mediastinal  glands  and  (?)  thymus  infiltrated 
with  growth.  No  signs  of  melanosis  anywhere.  Liver 
contained  a  few  small,  round,  dark-green,  solid  masses 
about  the  size  of  a  pea.  Kidneys  very  pale.  Other  organs 
normal. 

Microscopic  >  xamination. — (1)  -Rib :  'This  shows  squamous- 
celled  carcinoma,  the  alveoli  of  which  are  unusually  large, 
many  being  about  a  quarter  of  an  inch  across  (PL  XII,  fig.  3). 
The  alveoli  arc  lined  by  squamous  epithelial  cells,  some  of 
which  are  undergoing  keratinisation.  The  centres  of  the 
alveoli  are  necrotic.  (2)  Lung  :  This  also  shows  squamous- 
celled  carcinoma  of  the  same  nature,  which  is  undergoing 
extensive  necrosis.  (3)  Mediastinal  gland  :  Same  ap- 
pearances as  growth  of  lung  and  ribs.  (4)  Liver:  The 
numerous  green  nodules  in  the  liver  are  composed  of 
typical   bile-stained  spindle-celled  sarcoma  (PI.  XII,  fig.  I  , 


i    2.      R.  J — ,  male.  eet.  60  year-,  was  admitted  to 

the  Royal  London  Ophthalmic   Eospital,  under   Mr.  Lang, 

on  December 28th,  L901.    Theleft'eye  became  injected  two 

re  previously  ;   there  was  no  history  of  pain   or  injury. 


PLATE  XII. 

Illustrates  Mr.  Herbert    Parsons'   paper  on    Some  Anomalous 
Sarcomata  of  the  Choroid  (p.   193). 

Fig.  3. — Case  1.     Carcinoma  of  rib.      x   120. 
Fig.  -A. — Case  1.     Metastasis  in  liver,      x   60. 
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The  injection  disappeared  in  three  weeks,  but  vision 
remained  misty   and  gradually  Failed   entirely. 

April  1st,  L901. — Patient  became  an  out-patient  a1 
Royal  London  Ophthalmic  Eospital.  Left  chronic  glau- 
coma P  new  growth)  diagnosed.  Skiagraphed  :  No 
f.    1 1.   found. 

December    28th,     L901. — Eight    days    ago  the  patient 

Fig.  LO. 


Case  2. — Sagittal  section,      x  :\. 


Lad  a  slight  injury  with  a  twig  :  intense  pain  followed 
in  a  few  hours,  and  lasted  eighteen  lour-.  It  then 
disappeared,  and  1ms  not  returned. 

Right    eye. — V  =    ,'''.,,  c    +   0*75   Devi.,  axis   80    down 
and  out    =   J';.       T.  n. 

Left  eye. — Conjunctiva :  Swollen  and  oedematous,  pro- 
jects between  lids  and  prevents  closure.     Cornea  :  Suri 
fairly   smooth  ;    in  the  substance   of  the  cornea      '.'    post. 
Burface)    there    arc    large   numbers   of   darkly    pigmented 
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dots  of  varying  size.  Behind  the  clear  anterior  layers  of 
the  cornea  nothing  cnn  be  seen  but  a  dull,  brownish-black 
mass,  completely  replacing  the  a.  c.  V.  =  no  p.  1.  T.  +  2. 
No  enlarged  glands. 

December  30th,  1901. — Left  excision. 

Macroscopic  examination. — Cornea  hazy;  iris  indistinct; 
lens  cataractous.  Hardened  in  10  per  cent,  formol  and 
bisected  in  a  sagittal  direction.  A.  c.  :  Full  of  albuminous 
clot.  Iris:  Inflamed.  Lens:  Surrounded  by  white 
coagulum,  with  a  thick  membranous  material  behind. 
Retina:  Scarcely  recognisable,  except  in  the  anterior 
part.  In  the  apparent  subretinal  space  on  the  lower 
side  is  a  white  coagulum  ;  on  the  upper  side  is  a  large, 
round,  reddish  mass,  nearly  filling  the  globe,  and  re- 
sembling an  organised  blood-clot.  Choroid:  In  situ 
(Fig.  10). 

Microscopic  examination. — Cornea:  Epithelium  somewhat 
irregular,  desquamated  in  places  ;  Bowman's  membrane 
intact ;  substantia  propria  cedematous,  much  infiltrated 
in  the  anterior  layers ;  Descemet's  membrane  intact  ; 
endothelium  intact  above,  covered  with  leucocytes  con- 
taining  pigment    over   greater   area. 

A.  c.  :  Full  of  albuminous  coagulum,  containing  blood 
in  angles,  especially  below  (hyphaema).  The  angles  are 
closed  by  very  narrow  peripheral  anterior  synechia,  the 
false  angles  being  pervaded  with  red  corpuscles,  leucocytes 
containing  pigment,  coagulum,  debris,  etc.  The  canal  of 
Schlemm  is  open,  but  its  walls  are  infiltrated  with  leuco- 
cytes and  pigment.  There  is  a  cresentic  patch  in  the 
a.  c.  with  well-stained  nuclei  (?  outlying  portion  of 
growth).  The  anterior  ciliary  vessels  are  dilated,  and 
their    walls   infiltrated. 

In'-:  Necrotic.  None  of  the  stroma  cells  stain  with 
nuclear  stains,  and  the  true    pigment    bas    disappeared; 

the    strand-    and     whorls    of    hyaline    tissue   are    infiltrated 

with  pigment-containing  leucocytes,  especially  near  the 
anterior    surface    and    root.       Some   of    the    vessels   are 

widely     dilated     and     packed     with     red     corpuseles.        The 
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Illustrates  Mr.   Herbert  Parsons'  paper  on   Some  Anomalous 
Sarcomata  of  the  Choroid  (p.  193). 

Fig.  5. — Case  2.     Retina,  where  recognisable,  showing1  calcification  of 
capillaries,      x   100. 

Fig.  6. — Case  2.     Structure  of  least  necrotic  part,      x   60. 


Ophth.  8oc.  Trans.     Vol    \\\       i-,.vll    3 


Mil. 


Fig.  5. 


Pig.  6. 


.  \dlard  &  s,>„.  /,,//>>, 


ANOMALOUS    3ARCOMAT4    OF   THE    CHOROID.  L99 

retinal  pigment  epithelium  ia  heaped  up  into  irregular 
masses  and  Layers.  An  albuminous  coagulum  fills  the 
circumlental  Bpace  and  extends  forwards  into  the  pupil, 
where  it  is  continuous  with   thai   in  the  a.  c. 

The  ciliary  body  is  intensely  congested  and  infiltrated, 
and  contains  small  haemorrhages;  the  pigmenl  epithelium 
of  the  processes  has  Larg'ely  desquamated,  especially  at 
the  tips. 

The  lens  has  an  inflammatory  anterior  capsular  cataract ; 
here  the  capsule  is  wrinkled,  and  beneath  it  the  anterior 
cubical  cells  have  become  transformed  into  spindle-shaped 
cells;  at  the  periphery  of  the  anterior  capsular  cataracl  the 
cubical  cells  have  entirely  disappeared.  The  periphery  of  the 
cortex  is  hyaline  in  parts;  behind  it  contains  vesicular  cells 
(Blasenzellen).      The  lens  is  cataractous  throughout. 

The  choroid  is  intensely  congested  and  infiltrated  every- 
where ;  the  pigment  is  scattered  in  discrete  clumps,  but 
especially  in  the  outer  layers  and  in  the  supra-choroidea. 
In  sections  through  the  middle  of  the  eye  the  membrane 
of  Bruch  is  intact,  but  the  pigment  epithelium  of  the 
retina  is  for  the  most  part  desquamated.  Here  and  their 
it  forms  a  continuous  membrane,  but  it  tends  to  adhere 
to  the  degenerated  retina  and  central  tumour  rather  than 
to  the  choroid.  There  are  some  small  haemorrhages  in  the 
choroid. 

The  retina  is  extremely  degenerated ;  only  in  place- 
can  it  be  recognised  by  remnants  of  the  nuclear  layers 
(PL  XIII,  fig.  5).  By  this  guide  it  can  be  followed  with  fair 
probability  over  the  whole  outer  surface  of  the  growth, 
and  as  in  the  sections  first  examined  this  did  not  com- 
municate with  the  choroid,  the  tumour  had  every  appear- 
ance of  originating  in  the  retina.  The  retinal  vessels 
have  almost  disappeared;  a  few  large  vessels  filled  with 
red  corpuscles  are  seen,  and  in  places  h valine  capillaries 
which  are  infiltrated  with  calcium   suits   (PI.  XIII,  fig.  5  . 

The  tumour  itself  is  an  angiosarcoma  which  is  much 
degenerated.  In  meridional  sections  it  appears  t"  spring 
from    the     retina    and    optic    nerve  (Fig.    10).      The    least 
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degenerated  part  is  near  the  front;  the  periphery,  and 
especially  the  posterior  part,  is  almost  necrotic.  In  the  well- 
preserved  part  interlacing  cords  and  columns  of  cells  are 
arranged  around  blood-vessels  (PI.  XIII,  fig.  6).  The  latter 
contain  hyaline  or  fibrinous  thrombi,  and  are  separated 
from  the  sarcoma  cells  only  by  a  fine,  highly  refractile  line. 
The  cells  are  almost  certainly  of  endothelial  origin,  derived 
from  the  adventitia    of   the   vessels.      The   shapes  of    the 

Fig.  11. 
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(  !a8B  2.  —Sagittal  section,  showing  origin  of  tumour  from  the  choroid. 

x   4. 

cells  can  rarely  be  made  out,  as  there  is  everywhere  some 
evidence  of  degeneration.  Some,  however,  appear  to  be 
polygonal,  others  spindle-shaped.  The  nuclei  are  round 
or  oval,  and  are  relatively  large;  they  contain  one  or  two 
nucleoli.  In  the  necrotic  parts  the  nuclei  cease  to  stain 
veil,  or  do  not  stain  at  all,  with  nuclear  stains  (PL  XIV,  fig. 
7  .  Sere  the  cells  have  run  together  into  a  granular 
homogeneous  mass,  forming  a  sponge  work  of  broad  cords. 
In  most  parts  outlines  of  nuclei  can  be  seen,  though  they 
do  not  stain  with  hematoxylin.  Even  in  the  very  necrotic 
■    dilated  and  thrombosed  channels  can  be  Been. 


PLATE  XIV. 

Illustrates  Mr.   Herbert   Parsons'   paper  on   Some  Anomalous 
Sarcomata  of  the   Choroid  (p.  193). 

Fig.  7.— Case  2.     Structure  of  moderately  necrotic  part.      x  60. 
Fig.  8.  —  Case  3.     Retina,      x  55. 
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In  the  posterior  pari  there  is  an  area  with  diffuse,  deep 
heematoxylin  staining,  which  [a  doubtless  due  to  impr 
nation  with  calcareoua  salts.  In  places  there  are  widely 
dilated  vessels  still  containing  red  corpuscles  closely 
packed.  There  is  a  considerable  haemorrhage  near  the 
anterior  pari  of  the  growth.  The  walla  of  the  larger 
blood-channels  stain  red  with  van  Gieson,  bul  otherwise 
there  is  no  fibrous  tissue  in   the  tumour. 

The  optic  nerve  is  densely  infiltrated  with  leucocytes. 

By  cutting"  serial  sections  it  was  readily  shown  thai 
the  tumour  sprang  from  the  choroid  (Fig.  11).  In  these 
sections  there  were  numerous  and  extensive  haemorrhages, 
in  and  upon  the  choroid  as  well  as  in  the  growth.  The 
pigment  is  heaped  up  around  the  pedicle,  and  here  there 
is  very  marked  infiltration  with  leucocytes,  which  are  also 
present  in  large  numbers  in  and  upon  the  choroid.  The 
growth,  except  near  the  pedicle,  is,  however,  not  nearly 
so  infiltrated  as  the  choroid,  especially  the  choriocapillaris. 
This  part  of  the  tumour  is  very  necrotic,  and  shows  most 
haemorrhage.  Otherwise  il  exactly  resembles  the  other 
part  of  the  tumour.  Apart  from  the  desquamated  pigment 
epithelium  scarcely  a  trace  of  retina  is  to  be  -ecu  here. 

There  is  no  evidence  of  extra-ocular  extension  of  the 
tumour. 

Cask  3. — W.  F — ,  male,  83t.  60  years,  intended  the 
Royal  London  Ophthalmic  Hospital  under  Mr.  Fisher,  and 
was  admitted  on  September  27th,  1903.  Nine  mouth- 
previously  the  left  eye  began  to  fail  ;  there  was  no  red- 
ness or  pain.  In  August  it  became  red  and  painful,  and 
for  five  weeks  the  patient  had  not  been  able  to  distinguish 
light.  Fifteen  years  previously  the  eye  was  injured  with 
;i  straw  and  five  weeks  previously  by  a   chain. 

Right  eye.—  V.  =$. 

Left  eye. — Conjunctiva  swollen  and  congested.  Cornea  : 
Hazy,  semi-opaque,  A.  c. :  Fair;  small  hyphaema.  No 
reflex.      V.    =  no  p.  1.      T  +  2. 

September  30th,    l(.»(i:5. —  Left  eye  excision. 
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Macroscopic   examination. — Grlobe   hardened   in    10   per 
cent,  formol.      Bisected  in  a  sagittal   direction.     Anterior 

chamber:  Deep,  full  of  coagulum,  with  some  blood  below. 
Iris:  Total  posterior  synechia ;  periphery  retracted. 
Lens  :  Cataractous.  Behind  the  lens  there  is  a  mass 
almost  exactly  like  that  in  Case  2.  It  resembles  a  large 
organising  blood-clot,  surrounded   by   a  white  coagulum. 

Fig.   12. 


Case  3. — Sagittal  section,      x  3. 

The  retina  is   indistinguishable.     The  choroid   is   in  situ 
Pig.    12). 
Microscopic    examination. — The     microscopic,    like    the 
macroscopic,    appearances    of    this    eye   shew    an    extra- 
ordinary resemblance   fco   those  of  disc  2. 

Cornea:    Epithelium   intact,  showing  traces  oi   oedema, 
most  evident    in   the  racuolatioi)  of  the  basal    cells.       I'x.w 

man's  membrane  intact  over  the  central  part  of  the  cornea, 

orbed  a  considerable  distance  Erom  the  periphery,  h  here 

there  is  much   infiltration   of  granulation   tissue  Erom   the 

tinctiva,  forming  an  early  stage  of   pannus  degenera- 
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fcivus.  Substantia  propria  infiltrated;  -Mine  oedema. 
Descemet's  membrane  and  endothelium  Intact  over 
centra]    area. 

A.  c.  :  Angles  blocked  by  narrow  peripheral  anterior 
Bynechia.  Canal  of  Schlemm  open  above,  bul  the  walls 
infiltrated;  closed  below,  and  replaced  by  dense  infiltra- 
tion. The  a.  c.  is  full  of  albuminous  coagulum  contain- 
ing a  moderate  number  of  leucocytes;  the  lower  false 
angle  is  filled  with  ml  corpuscles. 

Iris:  Necrotic,  infiltrated  al  the  root.  The  dilated 
vessels,  packed  with  red  corpuscles,  lie  in  a  hyaline 
matrix,  the  nuclei  of  the  cells  failing  to  stain  with  nuclear 
stains.  Many  small  scattered  clumps  of  black  pigment 
lie  in  and  upon  the  iris,  and  a  few  are  distributed  through- 
out the  coagulum  in  the  anterior  chamber.  The  retinal 
pigment  epithelium  is  partly  desquamated,  partly  heaped 
up;  over  a  considerable  central  area  it  is  intact  hut 
degenerated,  though  still  very  densely  pigmented. 

Lens:  Cataractous.  The  capsule  is  intact,  hut  the 
anterior  cubical  cells  have  entirely  disappeared.  The 
peripheral  part  of  the  cortex  in  front  is  hyaline;  pos- 
teriorly it  is  pervaded  with  Morgagnian  globules  and  ;i 
few  bladder-cells.  The  central  parts  of  the  lens  are  less 
changed. 

The  ciliarv  bodv  has  undergone  hyaline  degeneration, 
especially  in  the  processes,  which  are  shrunken  together 
and  partially  fused.  The  infiltrated  but  otherwise  little 
altered  ciliary  muscle  is  thrown  int<>  sharp  relief,  owing 
to  the  normal  staining  of  the  muscle-cells  and  their  nuclei. 
The  hyaline  tissue  contains  no  stained  nuclei  other  than 
those  of  infiltrating  cells.  The  pigmenl  epithelium  cover- 
ing the  processes  is  much  desquamated,  mosl  of  the  cells 
and  pigment  clumps  lying  in  a  granular  coagulum  sur- 
rounding the  lens. 

The  choroid  in  meridional  secti<>n>  is  thin  and  atrophic, 
especially  near  the  ora  serrata.  In  the  posterior  part  it 
is  thicker,  but  has  undergone  fibrous  degeneration,  being 
much  more  degenerated  than  the  choroid  in  Case  2.       The 
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choriocapillaris  has  atrophied,  and  only  some  of  the  larger 
vessels  are  seen  dilated  and  tilled  with  blood.  The  stroma 
is  infiltrated,  and  shows  dense  aggregations  of  pigment. 

The  retina,  including  the  pigment  epithelium,  adheres 
T<>  the  central  mass  of  growth,  which  has  shrunken  slightly 
away  from  the  choroid,  probably  as  a  result  of  the  harden- 
ing process.  Here  and  there  the  pigment  epithelial  cells 
adhere  to  the  choroid,  but  they  are  much  altered,  con- 
sisting simply  of  round  masses  of  black  pigment  of  various 
size-.  The  remainder  of  the  retina  is  necrotic,  and  can 
only  be  recognised  in  places  (PI.  XIV,  fig.  8).  There  is 
sufficient  indication,  however,  that  it  surrounds  the  growth 
in  these  sections,  so  that  exactly  the  same  appearance  of  the 
origin  of  the  tumour  from  the  retina  is  given  as  in  Case  2. 
A  few  dilated  retinal  vessels  are  seen,  and  scattered  bands 
of  cells  belonging  to  the  nuclear  layers.  In  one  or  two 
places  the  retina  is  rather  better  preserved,  and  even  in 
these  meridional  sections  it  can  be  proved  that  there  are 
remnants  of  two  layers  outside  the  growth,  with  degener- 
ated blood  and  hyaline  material  between.  This  alone 
would  demonstrate  the  fact  that  the  growth  really  springs 
from  the  choroid  and  not  from  the  retina. 

The  tumour  very  nearly  resembles  that  in  Case  2,  but 
it  is  more  necrotic,  and  it  contains  a  far  larger  number  of 
similar  thinned  walled  vessels  (PI.  XV,  fig.  9).  Most  of  these 
still  contain  masses  of  red  corpuscles,  but  a  few  hyaline 
thrombi  are  also  seen.  The  walls  are  often  so  thin  that 
the  blood  seems  to  lie  in  mere  channels  in  the  growth,  but 
usually  a  fine  retractile  line  can  be  seen,  and  frequently  a 
tli in  hyaline  or  granular  wall.  The  cells  of  the  growth 
;ir»'  exactly  like  those  in  Case  2,  and  are  arranged  in  an 
almosl  identical  manner.  Only  in  the  centre,  however, 
the  nuclei  stained,  and  even  here  the  shape  of  the 
cells  cannot  be  made  oul  nearly  so  well  as  in  the  forme 
casi  There  can  be  no  doubl  thai  the  tumour  ia  an  ex- 
•  lv  necrotic  angiosarcoma,  belonging  to  the  perithelio- 
matous  type  of  endothelioma.  There  is  no  pigment  to  be 
in  i  lie  tumour. 


PLATE  XV. 

Illustrates   Mr.   Herbert   Parsons'  paper  on    Some  Anomalous 
Sarcomata  of  the  Choroid  (p.   193). 

FiO.  l.K — Case  3.     Moderately  necrotic  part  of  tumour,  with  degenerated 
-'•Is.      x   55. 

Fig.  10. — Case  3.     Edge  of  tumour  as  it  springs  from  the  choroid. 
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On  cutting  serial  Bectiona  n  was  proved,  exactly  b  in 
Case  -  —and  Indeed  the  similarity  is  astounding — thai  the 
tumour  springs  by  a  wide  base  from  the  choroid  (I'l.  XV. 
fig.  lo).  The  growth  here  is  quite  necrotic,  bul  full  of 
widely  dilated  thin-walled  vessels,  packed  with  red  cor- 
puscles. It  is  surprising  thai  there  is  so  Little  actual  ex- 
travasation of  blood,  considering  the  thinness  of  the  walls 
and  the  extreme  necrosis.  The  Lamina  vitrea  can  be 
traced  Eoi  a  short  distance  on  to  the  surface  of  the  tumour. 
'Plic  retina  is  entirely  unrecognisable  in  these  sections, 
with  the  exception  of  scattered  pigment  cells  on  the 
choroid  and  on  the  surface  of  the  growth. 

The  optic  nerve  head  is  densely  infiltrated,  bui  is  nol 
cupped.  The  anterior  3  nun.  of  the  nerve  is  also  much 
infiltrated,  but  behind  this  the  nerve  is  normal. 

There  is  no  evidence  of  extra-ocular  extension  of  the 
tumour. 

Cask  4. — A.  F — ,  female,  83t.  38  years,  was  admit  led 
to  the  Royal  London  Ophthalmic  Hospital,  under  Mr. 
Holmes  Spicer,  on  August  26th,  1904.  Both  her  family 
and  her  own   previous  histories  are  remarkable, 

Family  history. — The  mother's  lather  is  supposed  to 
have  lost  an  eye.  The  mother,  at  the  age  of  38,  had  her 
Left  eye  removed  at  the  Royal  London  Ophthalmic  Hospital 
for  a  spindle-celled  pigmented  sarcoma  of  the  choroid  :  this 
case  is  reported  in  the  Royal  London  Opththalmic  Hospital 
Reports,  vii,  ]>.  389;  ix,  p.  \-  ;  and  xiii,  p.  117,  Case  2. 
The  mother's  twin  sister  had  an  eye  removed  at  St. 
Bartholomew's  Hospital.  Another  sister  died  at  the  age 
of  40  of  "  tumours  "  of  the  breast.  Another  sister  is  dead. 
The  patient  has  four  older  sisters  and  one  brother  healthy. 
A  younger  sister  was  born  a  year  before  her  mother's  eye 
was  removed,  at  a  time  when  the  latter  was  undoubtedly 
suffering  from  sarcoma  of  the  choroid.  This  sister's  left 
eye  was  removed  at  the  Royal  London  Ophthalmic  Bospital 
for  a  pigmented,  mixed,  round,  and  spindle-celled  sarcoma 
of  the  choroid  during  her   first    pregnancy.      The  case   is 
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reported    in    the     Royal    London    Ophthalmic     Hospital 
ReportSj  xiii,  p.  163,  Case  09. 

Previous  history. — The  patient  has  six  ehildren — three 
boys  and  three  girls,  the  youngest  being  2  years  old. 
Nine  years  ago  her  breast  was  removed  for  a  tumour.  A 
few  months  later  she  had  great  pain  in  the  left  eye,  and 
the  sight  was  lost  "  in  a  night  "  ;  the  eye  was  removed 
four  months  afterwards.  Four  months  ago  the  sight 
failed  gradually  in  the  right  eye;  ten  days  ago  she  lost 
perception  of  light,  and  the  pain,  which  had  been  severe, 
diminished. 

Present  condition. — Left  anophthalmia.  Right  eye  : 
Conjunctiva  oedematous,  protruding  between  the  lids. 
Globe  enlarged ;  proptosis  moderate  ;  movements  limited. 
Cornea:  Hazy.  A.c.  :  Shallow.  Pupil:  Fixed,  J  dilated, 
irregular.  There  is  a  black,  crescentic  area  at  the  outer 
part  of  the  root  of  the  iris,  due  to  growth  forwards  of  a 
pigmented  tumour  of  the  ciliary  body,  which  can  be 
seen  dimly  through  the  pupil  with  the  ophthalmoscope. 
V  =  no  p.l.  T  +  2.  There  is  no  evidence  of  dissemina- 
tion in  the  lungs,  liver,  or  glands.  The  left  socket  is 
healthy. 

August  27th,  1904. — Right  excision  and  exenteration 
of  orbit.  After  excision  it  was  found  that  the  growth 
had  extended  through  the  sclerotic;  the  extra-ocular  part 
was  ur. pigmented. 

August  29th,  1904. — Masses  of  new  growth  (?)  on  roof 
and  ;it  apex  of  orbit. 

August  31st,  1904. — Liver  dulness  and  sense  of  resist- 
ance  for  four  inches  below  the  costal  margin  in  the  right 
mammary  line. 

Macroscopic  examination. — The  eye  was  hardened  in  10 
percent  formol  and  bisected  horizontally.  A.  c.  :  Very 
-hallow,  owing  to  the  lens  being  pushed  forwards.  Lens  : 
Cataractoua  ;  displaced  slightly  forwards.  Vitreous: 
Shrunken,  containing  much  exudate.  Retina:  Detached 
by  growth,  which  it  covers.  The  whole  of  the  posterior 
pari  of  the  eye  is  Idled  with  a  growth  springing  from  the 
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choroid  and  ciliary  body  Figs.  1.3  and  II..  There  are  three 
distincl  parts  to  the  tumour  a  very  densely  pigmented 
tumour  of  the  posterior  pari  of  the  ciliary  body  and 
anterior  pari  of  the  choroid;  a  less  densely  pigmented 
tumour  of  tin'  anterior  pari  of  the  ciliary  bodj  in  the 
same  neighbourhood  as  the  first  mentioned,  containing1 
numerous  widely  dilated  vessels  and  much  free  haemor- 
rhage; and  the  main  mass  of  the  growth,  which  is  divided 

Fig.   1:5. 


Case  4. — Horizontal  section,      x  2\. 


into  two  large  musses  by  the  detached  retina,  contains 
little  pigment,  consists  of  broad  interlacing  cords  of 
necrotic  cells,  with  comparatively  few  thin-walled  vessels, 
and  shows  abundanl  extravasations  of  blood. 

Microscopic  examination. — -This  eye  shows  ninny  points 
of    similarity    with    Cases    2    and    3,    and  the  differei 
exhibited  arc  mosl  instruct ive. 

Cornea  :     K\n\  helium    irregular   and    ill  formed,  showing 
some  vacuolation  of  the  basal  cells,  and  greal  tendency  to 
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desquamation.  Bowman's  membrane  intact.  Substantia 
propria  oedematous.  Descemet's  membrane  intact.  Endo- 
thelium   present   over  the  greater  part,  but   degenerated, 

as  Bhown  by  the  failure  of  the  nuclei  to  stain  with  nuclear 
stains  ;  to  the  outer  side  it  is  destroyed  by  the  adhesion 
of  red  blood  corpuscles  and  clumps  of  pigment. 

Anterior  chamber  :  Full  of   albuminous  coagulum,  con- 
taining largo  quantities  of  red  corpuscles  and  some  pigment 

Fig.   14. 


Cask   i. — Horizontal  section,     x  2.\. 


cells.  The  angles  are  open,  bul  arc  filled  with  blood  and 
pigment.  The  pigmenl  infiltrates  the  ligamentum  pec- 
tinatum,  especially  on  the  outer  side,  whore  it  i.^  in  Eronl 
of  the  deeply  .pigmented  growth  in  the  ciliary  body.  The 
cana  I  of  Schlemm  is  closed. 

[ris :    Necrotic.      The    stroma    cells    are    depigmented, 
d  their   nuclei   fail   t<>  stain.      They  and  the  vessels  are 

marked    mil     t<»    -Mine   extent    by    wandering    pigment    Cells 

'liimps  of  free  pigment,  apparently  derived  From  the 
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pigment  epithelium.  The  vessels  are  dilated  and  pack 
with  red  corpuscles.  The  ro  >t  of  the  iria  is  densely 
pigmented  on  the  outer  Bide,  near  the  ciliary  growth. 
The  retinal  pigment  epithelium  is  desquamated  and 
scattered  in  large  discrete  lumps  near  the  root  ol  the 
iris  everywhere  in  the  circumference;  in  the  central  area 
ii  is  less  altered,  but  is  still  very  irregular. 

Lens:  Cataractous.  The  capsule  is  apparently  intact. 
The  anterior  cubical  cells  have  disappeared.  The  cortex 
i-  almost  homogeneous,  except  where  ir  is  broken  up  into 
fibres  and  globules. 

The  ciliary  body  on  the  inner  side,  where  it  is  not 
involved  in  the  growth,  is  detached  by  a  Bubciliary 
haemorrhage,  which  has  also  lifted  up  the  anterior  part 
of  the  choroid.  The  ciliary  body  is  hyaline,  with  many 
haemorrhages;  thepigmenl  epithelium  is  desquamated  and 
lies  scattered  in  the  outer  part  of  fibrinous  coagulum  which 
o     upies  the  shrunken  vitreous. 

The  vitreous  contains  a  fibrinous  coagulum,  which  is 
already  undergoing  hyaline  change,  so  that  the  individual 
fibres   can  only   be   demonstrated    in    plac  There  are 

very  few  leucocytes,  and  this  is  characteristic  of  the  whole 
eye,  and  is  a  fact  of  some  imp  >rtance. 

The  retina  is  much  degenerated,  bul  it  can  be  traced 
as  a  single  or  double  line  of  nuclei  over  the  surface  of  the 
tumour.  Only  parts  of  the  nuclear  layers  and  some 
dilated  retinal  vessels  can  be  recognised  ;  the  other  layers 
are  hyaline  and  degenerate!  1. 

The  choroid  is  almost  entirely  replaced  by  new  growth; 
in  the  other  parts  it  is  much  altered  by  proliferation  of 
pie-ment,  detachment  by  sub-choroidal  haemorrhages,  etc. 
The  sub-choroidal  haemorrhage  shows  well  the  persistence 
of  the  concentric  laminae,  which  appeal-  as  black  lines 
am  tngsl   the  masses  of  rod  corpuscles. 

The  anterior  part  of  the  ciliary  portion  of  the  tumour 
forms  an  oval  mass  5  or  6  mm.  in  diameter.  It  is  bounded 
by  a  thin  layer  of  dense  black  pigment,  so  that  it  looks 
as   it'   a  ciliary  process  had   become   enormously   swollen. 
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The  interior  consists  of  structureless  material  staining  with 
eosin,  containing-  numerous  dilated  blood-vessels,  extrava- 
sations of  blood,  and  pigment  arranged  so  as  to  produce 
an  irregular  marbling. 

The  posterior  part  of  the  ciliary  portion  of  the  tumour 
is  somewhat  lenticular  in  shape,  with  a  base  about  10  mm. 
in  diameter  and  a  height  of  5  mm.  It  is  very  deeply 
pigmented,  the  pigment  lying  in  such  dense  clumps  as  to 
obscure  the  shape  and  arrangement  of  the  cells.  The 
latter  under  a  high  power  seem  to  be  large  and  polygonal, 
with  large  oval  nuclei,  which  do  not  stain  well,  showing 
that  necrosis  is  commencing  here,  in  the  least  degenerated 
part  of  the  growth.  The  cells  are  arranged  in  columns 
in  places,  but  this  disposition  is  not  so  pronounced  as 
elsewhere. 

The  main  mass  of  the  growth  nearly  resembles  the 
tumours  in  Cases  2  and  3.  It  consists  of  broad  columns  of 
cells,  which  are  almost  all  so  degenerated  that  they  form 
granular  cords,  staining  only  with  the  eosin  (PI.  XVI, 
fig.  11).  Scattered  over  them  are  small  discrete  points  of 
pigment.  By  careful  search  a  few  places  can  be  found 
where  the  nuclei  stain  with  hematoxylin,  though  not  well. 
These  places  are  identical  with  parts  of  the  tumours  in 
Oases  2  and  3.  There  are  many  thin-walled  blood-vessels, 
dilated  and  packed  with  red  corpuscles,  but  they  are  not 
very  numerous,  and  are  mostly  peripheral.  There  are 
some  extensive  haemorrhages. 

I  think  that  there  can  be  little  doubt  that  this  pari  of 
the  tumour  is  endotheliomatous,  and  probably  perithelio- 
matous,  arising  from  the  advent itia  of  the  vessel  walls. 

The  sclerotic  is  enormously  thickened  on  the  outer  side, 
behind  the  growths  in  the  ciliary  region.  The  inner 
scleral  lamellae  are  Eor  the  most  part  normal,  bul  the 
outer  ones  are  s<  parated  by  bands  of  spindle-shaped  cells, 
vln'rli  stream  ou<  and  infiltrate  the  straighl  and  oblique 
muscles,  so  that  these  are  knil  together  into  a  Large  mass 
intimately  connected  with  the  sclera  (PI.  KVI,  fig.  1-  , 
The  bands  of  spindle-shaped  cells  resemble  young  conn 


PLATE  XVI. 

Illustrates  Mr.   Herbert  Parsons'   paper    on   Some  Anomalous 
Sarcomata  of  the  Choroid  (p.  193). 

Fig.  11. — Case  4.     Section  of  tumour,      x  55. 

Fig.  12. — Case  4.     Extra-scleral  infiltration  of  muscles,      x  55. 
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bive  tissue  on  the  yerge  of  developing  into  fibrous  tissue. 
The  individual  cells  are  very  long  and  Blender,  and  the 
nuclei  are  small.  They  are  probably  not  sarcomatous, 
but  are  most  likely  evidence  of  inflammatory  reaction. 
Igainst  this  view  musl  beset  the  fact  thai  there  ie  scarcely 
any  evidence  of  inflammatory  infiltration.  Similar  tissue 
seen  around  the  optic  nerve,  and  here  and  there  area 
tew   foci  of  round  cells. 

The  optic  nerve  shews  an  early  stage  of  atrophy, with- 
out infiltration  and  without  much  development  of  fibrous 
trabecules. 

Ca8B  5. — A.  S — ,  male,  ;et.  58  years,  was  admitted  to 
the  Royal  Loudon  Ophthalmic  Hospital,  tinder  Mr.  Grunn, 
on  March  L5th,  1902.  On  about  March  1st,  1902,  the  left 
eye  was  injured  by  a  fall  on  a  rubbish-heap.  Patient 
attended  as  an  out-patient  on  March  1 2th,  L902.  The 
eye  was  quite  good  before  the  injury.  It  became  very 
paihful,  but  the  pain  lias  ceased. 

Eight  eye. — Apparently  normal.      V  =  ,hg- . 

Left  eye. — Intensely  congested;  some  proptosis;  limita- 
tion of  movement.  Cornea:  Hazy;  no  k.  p.  ;  stains 
superficially  with  fluorescin.  A.,  c. :  Very  shallow.  Pupil: 
Dilated,  does  not  react  ;  iris  dull.  Lens:  Pushed  forwards. 
Faint  greyish-yellow  reflex.  V\=no  p.  1.  T  +  l.  The 
condition  differs  from  an  ordinary  panophthalmitis;  it  may 
be  the  result  of  interocular  growth.  No  evidence  of  per- 
forating wound.     March  L7th,  L902 :  Left  excision. 

Macroscopic  examination.  —  Cornea  hazy,  epithelium 
peeling  off;  grey  rim  neat-  margin,  densest  towards 
centre;  periphery  opaque.  There  is  a  mass  of  tissue 
round  the  optie  nerve.  The  globe  was  hardened  in  h> 
pei-cent.  formol,  and  bisected  in  a  direction  down  and  out. 
A  c  :  Shallow;  angles  apparently  not  blocked.  Lens: 
In  situ.  Retina  :  Completely  detached,  forming  a  tent- 
shaped  membrane ;  the  periphery  is  drawn  forwards 
towards  the  lens  in  front  of  the  attachment  at  the  ora 
serrata.      Vitreous:   Full  of  inflammatory  material.      Sub- 
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retinal  space  contains  inflammatory  deposits,  and  a  large 
mass,  triangular  in  shape,  attached  by  a  broad  base 
to  the  posterior  pole,  and  stretching  forwards  beside  the 
detached  retina  to  the  centre  of  the  globe.  Choroid  :  /// 
situ.  Sclerotic  :  Normal.  There  is  a  mass,  10  or  12  mm. 
in  thickness,  adherent  to  the  outside  of  the  sclerotic  around 
the  optie  nerve.  Tenon's  capsule  is  adherent.  (Fig.  15.) 
Microscopic   >  mmination. — Cornea  :   Epithelium   irregu- 

Fig.  15. 


Case  5. — Section  of  eye.      x  'A. 

lar  and  vacuolated.  Bowman's  membrane  intact,  indis- 
tinct in  places.  Substantia  propria  infiltrated,  especially 
in  superficial  layers.  Descemet's  membrane  intact,  covered 
with  leucocytes  and  pigment  cells,  the  endothelium  having 
disappeared. 

A.  c.  :  Full  of  coagulum  containing  pigment  cells 
Angles  blocked   by  pigment  and   round  cells.      One  angle 

densely  packed  with  pigment  colls,  and  there  is  a 
denser  mass  in  the  posterior  chamber  behind  the  iris, 
apparently  proliferated    from  the  iris  pigment  epithelium. 


PLATE  XVII. 

Illustrates   Mr.    Herbert   Parsons'  paper   on   Some  Anomalous 
Sarcomata   of  the   Choroid   (p.   193). 

Fig.  13.  — Case  5.     Section  of  tumour.      x   55. 
Fig.  14-. — Case  6.     Suction  of  tumour.      x   55. 
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Iris:  Degenerated  and  necrotic;  full  of  fibrin. 

Lens:    Pigment  on  capsule.      The  anterior  cubical  epi- 
thelium  has   disappeared.     There  is  ;i  homogeneous  layer 
nt  the  anterior  pole,  and   some  breaking  up  of   lens  fib 
throughout. 

The  ciliary  body  shows  hyaline  degeneration,  with  some 
fibrous  degeneration;  the  ciliary  muscle  shows  up  clearly 
on  account  of  the  well-stained  nuclei.  The  vessels  are 
dilated  and  engorged.  The  pigment  epithelium  has  been 
i  hrown  off  for  t  he  most  part. 

The  vitreous  contains  a  hyaline  material,  with  u  few 
Hue  fibres,  similar  to  those  Found  in  the  early  organisation 
of  a  cyclitic  membrane.  This  materia]  has  already  begun 
to  shrink,  so  that  the  retina  is  being  pulled  forwards 
behind  the  Lens,  and  is  bent  sharply  forwards  al  the  ora 
Berrata.  The  retina  is  necrotic*,  but  can  be  traced  by  scanty 
remnants  of  the  nuclear  layers, lying  ina  granular  matrix, 
and  a  Few  dilated  and  engorged  retinal  vessels  internal  to 
t  hese. 

The  choroid  is  degenerated,  infiltrated,  congested,  and 
the  seat  of  numerous  haemorrhages.  At  the  posterior  pole 
there  is  a  large  unpigmented  growth  covering  the  disc. 
The  greater  part  of  the  tumour  Is  composed  of  whorls, 
bands,  and  masses  of  colls,  which  stain  diffusely  with  eosin, 
the  nuclei  being  unstained  by  haamatoxylin.  Near  the 
centre  the  cells  stain  rather  better,  and  they  can  be  Been 
to  be  spindle-shaped  ;  there  are  also  patches  of  cells  lying 
on  the  sclerotic  which  stain  quite  well.  There  are  numerous 
thin-walled  blood-vessels,  some  of  which  appear  to  be 
t  hrombosed. 

There  are  two  subsidiary  masses,  one  at  the  periphery 
of  the  main  growth  and  one  al  the  apes  near  t lie  middle 
of  the  eye,  which  show  a  structure  exactly  like  that  seen 
in  Cases  '2,  3,  and  4.  This  is  particularly  BO  of  the  apical 
mass.  Here  there  are  ;i  large  number  of  very  thin-walled 
blood-vessels,  lying  amongst  bands  of  mere  or  less  necrotic 
cells  (PL  XVII,  fig.  13).  There  are  a  tew  patches  of 
pigment  here,  resembling  retinal  pigment. 
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The    growth    infiltrates  the  anterior  part    of    the  optic 

nerve,  and  here  the  cells  arc  seen  in  their  least  degenerate 
form.  They  are  aggregated  into  islets,  marked  off  by 
fibrous  tissue.  The4  individual  cells  are  mostly  polygonal 
or  spindle-shaped,  with  large  nuclei  which  stain  well  with 
hematoxylin.  The  posterior  part  of  the  nerve  is  normal. 
The  mass  outside  the  globe  consists  chiefly  of  cells  re- 
sembling those  found  in  a  similar  situation  in  Case  4.  It 
is  therefore  probably  inflammatory  for  the  most  part,  Some 
of  the  cells,  however,  arc  probably  sarcomatous,  lor  pos- 
terior ciliarv  vessels  can  be  seen  piercing  the  sclerotic 
surrounded  by  a  mantle  of  sarcoma  cells. 

Case  6. — C.  E — ,  female,  eet.  56  years,  was  admitted  bo 
the  Royal  London  Ophthalmic  Hospital,  under  Mr.  Gunn, 
on  June  29th,  1904.  The  sight  of  the  right  eye  began  to 
fail  three  years  previously  ;  no  pain  until  a  week  ago, 
when  the  eye  became  red  and  very  painful,  so  as  to  cause 
severe  malaise  and  vomiting. 

Right  eye. — Slight  proptosis  and  divergence.  Lids 
swollen.  Conjunctiva  much  swollen  and  injected.  Cornea: 
Steamy.  A.  c.  :  Full  of  blood,  bright  red  below,  muddy 
above.      No  reflex.      V  =  no  p.l.     T  +  3. 

Left  eye. — Cornea,  a.  c,  iris,  normal.  Fundus  normal; 
no  cupping  of  disc  ;  no  haemorrhages.  V  =  §■.  T.  n.  : 
Field  full.' 

Julv  2nd.  1904. — Right  excision.  Fleshy  sofl  mass 
attached  to  the   posterior  of  the  globe. 

Microscopical  sections  made  of  this  mass  contained 
young  spindle-shaped  cells,  which  were  so  suspicious  thai 
it  was  deemed  advisable  to  exenterate  the  obit. 

•Inly  9th,  1904. — Righl  exenteration  of  orbit. 

August   loth.  190b — Orbit  dean;  no  recurrence. 

Macroscopic    examination. — Cornea    hazy.       Then'   i>  a 

mass  of  tissue, .outside  the  globe  near  the  optic  nerve.    The 

was  hardened   in    lo   per   cent,    lorinol,  and   bisected. 

A.    C.   -hallow,    contains  BOme   l»l I.        Pupil    dilated.        Lens 

'//'.      Retina  detached. 
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Choroid  :  There  is  a  Large  growth  lying  outwards  from 
the  disc,  which  it  overlaps.  Ii  Is  ovoid,  measuring  1  1  nun. 
in  breadth  and  9  nun.  in  thickness.  It  is  dirty-brown  in 
section,  with  a  granular  surface,  the  outer  parts  being 
whiter.  Elsewhere  the  choroid  is  iti  situ  and  atrophic 
Fig.  16). 

Microscopic  examination. — Cornea  :  Epithelium  atrophic, 
the  basal   cells  being  flattened    and  the  layers  reduced  in 

Fia.   16 


Cask  (1. — Section  of  eye       ■    2 

number.  Bowman's  membrane  intact  over  central  area. 
Substantia  propria  slightly  cedematous.  Descemet's  mem- 
brane intact;  endothelium  absent.  A.  c.  :  Contains  blood. 
The  lower  angle  is  open,  bu1  filled  with  blood  ;  Schlemm's 
canal  is  "pen  here,  but  surrounded  by  a  /one  of  dense  in- 
filtration.  The  upper  angle  is  closed  by  a  narrow  peripheral 

anterior  synechia  ;    Schlcinm's  canal    is  closed   here.       Eris : 

Atrophic,  but  not  necrotic.  It  is  congested,  irregular  in 
thickness,  and  infiltrated  with  pigment.  The  retinal 
pigmeril     epithelium     has     become     desquamated     almost 


216  TUMOURS. 

entirely.  Lens  :  Nor  examined  microscopically.  Ciliary 
body:  Atrophic,  containing  haemorrhages.  Vitreous:  Con- 
rains    blood.        Retina:    Detached;     shows     commencing 

atrophy,  and  is  necrotic  over  the  growth.  Pigment 
epithelium  degenerated  and  largely  desquamated.  Choroid: 
Very  atropine,  with  some  haemorrhage.  It  is  intensely 
congested  and  full  of  haemorrhages  where  it  expands 
into  the  growth.  Bruch's  membrane  extends  for  a  very 
considerable  distance  over  the  surface  -of  the  growth, 
much  farther  than  usual  in  a  tumour  of  this  size  (PI.  XVII, 
fig.  14).  Fragments  may  indeed  be  made  out  on  the 
anterior  surface,  apparently  carried  forward  by  the  growth. 
This  makes  it  probable  that  the  growth  eroded  the  lamina 
vitrea  in  several  places  before  it  attained  any  great  size, 
the  fragments  being  then  subsequently  pushed  forwards. 
This  is  extremely  uncommon  in  ordinary  choroidal  sarco- 
mata, where  the  very  resistant  elastic  membrane  persists 
until  the  tension  is  too  great  for  it,  when  it  bursts  at  the 
summit.  The  growth  then  proceeds  unimpeded  in  the 
subretinal  space,  and  thus  the  characteristic  shape  of  a 
globular  head,  constricted  into  a  neck  below^  by  the  lamina 
vitrea,  is  produced.  The  mechanism  in  this  case  accounts 
for  the  unusual  shape  of  the  tumour.  Erosion  of  Bruch/s 
membrane  is  uncommon  except  from  acute  inflammation, 
and  this  points  to  an  unusual  amount  of  inflammation  in 
the  choroid  in  the  early  history  of  the  case. 


The  first  of  the  cases  reported  above  is  chiefly  interest- 
ing "ii  account  of  the  subsequent  history  and  the  absolute 
proof  <'t'  the  simultaneous  presence  of  sarcoma  and  car- 
cinoma in  the  same  patient.  The  sarcoma  in  the  eye  is  a 
quite  typical  choroidal  sarcoma  in  the  third  stage,  thai  of 
extra-ocular  extension.  The  intra-ocular  growth  Is  deeply 
mente<L  whilst  the  extra-ocular  extension  is  nearly 
devoid  of  pigment.  This  contrasl  is  not  very  uncommon, 
demands  no  special  attention  here.  The  intra- ocular 
tun!  u r  shows  patches  of  necrosis  such  as  usually  occur  in 
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the  Inter  stages  of  fche  development  of  intra-ocular  sarco- 
mata. This  also  is  a  common  Feature,  but  special  attention 
i-  drawn  to  ii  with  the  object  of  emphasizing  the  quite 
different  distribution  and  degree  of  necrosis  found  in  the 
other  cases.  From  this  point  of  view  it  is  included  in 
this  series  as  a  very  definite  contrast  to  the  aberrant 
types  of  tumour  subsequently  described. 

Case  1  is,  as  Par  as  I  am  aware,  the  most  unequivocal 
case  of  the  association  of  sarcoma  in  the  eye  with  car- 
cinoma in  other  parts  of  the  body  which  has  yet  been 
reported.  The  condition  is  an  extremely  rare  one,  and 
most  of  the  recorded  cases  have  been  open  to  grave  doubt 
as  i"  tlif  accuracy  of  the  diagnosis  of  our  or  other  type  of 
growth.  The  case  of  v.  G-raefe,  examined  by  V'irchow,  in 
which  the  primary  ocular  tumour  was  supposed  to  be  a 
mixed  sarcoma  and  carcinoma,  whilst  local  recurrent 
growths  were  pure  carcinomata,  was  probably  an  alveolar 
sarcoma.  The  same  applies  to  Brodowski's  cas< — a 
primary  melanot  ic,  mixed,  round,  and  spindle-celled  tumour 
of  the  choroid,  with  recurrences  in  the  skull-bones,  heart, 
liver,  kidneys,  and  lymphatic  glands  which  were  partly 
sarcomata  and  partly  carcinomata.  The  case  of  Fisher 
and  Box  is  extremely  interesting,  but  very  open  to  doubt. 
In  the  case  reported  here  there  is  absolutely  no  doubt  as 
to  the  nature  of  any  of  the  deposits.  Those  in  the  liver 
are  beautiful  specimens  of  spindle-celled  sarcoma  ;  those 
in  the  ribs,  mediastinal  glands,  ami  to  a,  less  degree  tli 
in  the  lung,  are  equally  characteristic  examples  of  s<pi,-i- 
mous-celled  carcinoma. 

Case  4  has  a  very  remarkable  family  and  personal 
history.  The  extraordinary  tendency  of  the  members  of 
tin's  family  to  develop  sarcomata  ami,  probably,  other 
malignant  growths  is  alone  worthy  of  being  placed  on 
record.  Such  rare  manifestations  of  disease  are  often  of 
supreme  importance  in  drawing  attention  to  special  factors 
in  pathogenesis.  Hence,  though  their  meaning  may  he 
quite  obscure  at  the  time  of  their  being  observed,  they 
should   always  be  made  available   \'<>v  future  workers. 
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The  principal  object  of  this  paper,  however,  is  to  call 
attention  to  a  group  of  sarcomata  of  the  choroid  which 
lias,  I  believe,  hitherto  escaped  recognition.    In  my  opinion 

the   eves  in    Cases   2   ami   8,  if  they  had  been   allowed   to 

remain    in    the   body,    and    had    thus    been    afforded    the 

opportunity    of    completing    their    natural    history,    would 

inevitably    have   shrunken,  thus   joining  the  small    group 

of  sarcomata  of  the  choroid  occurring  in  shrunken  globe-. 

The  same  can  be  asseverated,  though    with  less  certainty. 

of  Cases  4,  5,  and  6.      It   is   true   that  cases   of   phthisis 

bulbi   associated  with    sarcoma    of   the   choroid,  either   as 

cause  or  effect,  have  attracted  some   attention,  and  have 

been  investigated,  notably  in  the  masterly  monograph  by 

Leber   and  Krahnstover.      The  number  of  such   cases  on 

record  is  small,  and   this  brings  me  to  another  point  upon 

which   I  wish  to   lay   stress,   viz.,  that    eyes    which  are   in 

the  natural   course  fated  to  join  the   group   have  passed 

unnoticed;  in  fact,  though  they  are  probably  by  no  means 

uncommon  relatively  to  the  incidence  of  sarcomata  of  the 

choroid  in  general,  yet  they  have  failed  to  be  recognised  as 

sarcomata  at  all.     This  I  attribute  to  the  following  reasons  : 

(1)    It   will    have   been    noticed    in   the    history   of   the 

cases    that    they    exhibit    scarcely    any    of    the    ordinary 

clinical    signs    of    intra-ocular    growth.      The    history     is 

rather  that  of  hemorrhagic  glaucoma,  with  or  without   a 

preliminary  stage  of  chrome  glaucoma.      The  final  phase, 

which  leads  to  enucleation,  is  that  of  more  or  less  profuse 

intra-ocular  haemorrhage.      Verhoeff   has  recently,  and    I 

think  with  great  reason, drawn  attention  to  the  possibility, 

and  indeed  the  probability,  of  mistaking  sarcomata  of    the 

choroid  for  cases  of  simple  destructive  haemorrhage. 

2  Not  only  are  the  clinical  sign-  essentially  those  of 
intra-ocular  haemorrhage,  bul  the  macroscopic  appearances 
of  the  bisected  eye-  bear  out  the  diagnosis.  M\  own  first 
impression  on  examining  Case  2  was  to  regard  the  tumour 
;i~   ;i    Large   blood-clol    undergoing  degenerative  changes. 

It     i-  due  to  the  fact    that     maii\    eye-    apparently  of    little 

nr        '   are  examined    microscopically  as  a    routine  pro- 
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cedure  in    the    laborator}    al    Moorfields  thai   these   ci 
have    nol    been   overlooked   and    wrongly    classified.      (i 
meeting  with  Case  3  my  previous  experience  with  Cat 
prevented  Buch  an  error  Prom  arising,  and   n   was  possible 
fco  foretell  with  greal    probability  the  sarcomatous   nature 
"I   tlic  mass.      ()n  superficial  examination,  these  cases  did 
not  ai   all   resemble  ordinary   sarcomata  of  the  choroid  in 
any  of  the  typical  stages.     The  universality  <»t  exudate 
coagula  in  the  anterior  chamber,  around  the  lens,  and  in 
the    vitreous — the    presence   of    haemorrhages,    always    a 
prominent    Eeature,  and  m  several  cases  very  pronounced, 

the   necrosis  of  the  retina,  and   the  fact    thai   such  remnants 
.1-   remained  appeared   to  surround  the  mass,  all    pointed   to 

an  inflammatory  condition  rather  than  the  ordinary  typo 
of  intra-ocular  sarcoma.  The  other  cases  all  had  some 
superficial  resemblance  to  new  growths.  In  Case  4  the 
condition  in  the  ciliary  region  scarcely  admitted  of  hesita- 
tion, either  clinically  or  anatomically.  Cases  5  and  6,  if 
sarcomata  of  the  choroid,  were  in  any  case  aberranl  in 
type,  and  it  remained  for  minute  investigation  t<>  deter- 
mine the  diagnosis.  There  was,  however,  on  superficial 
examination,  the  same  preponderance  of  quasi-inflammatory 
signs,  so  that  a  diagnosis  from  macroscopic  examination 
alone  was  rendered  highly  problematical,  and  it  i-  easy  to 
understand  how  such  cases  may  he  erroneously  classified. 

Even  on  microscopic  examination  cases  so  marked  a-  'J 
and  3  may  lie,  and  I  believe  have  been,  misunderstood,  and 
that  in  spite  of  a  correct  diagnosis  qua  sarcoma.  Such  ;i 
case   has  been  recorded  by  Treacher  Collins   (vidt   infra  . 

(3)  It  is  probable  that  a  certain  number  of  cases  are 
overlooked  when  they  have  already  reached  the  stage  <>t 
phthisis  bulbi.  It  is  n  matter  of  the  utmost  difficulty  in 
some  cases  to  decide  whether  a  shrunken  growth  contains 
;i  malignant  growth  or  not,  even  when  there  are  indications, 
clinical  or  pathological,  that  such  a  growth  may  be  present. 
Glioma  of  the  retina  may  be  cited  as  an  example.  The 
cases  hitherto  examined  have  all  been  open  to  doubt.  The 
questionable  cells  exist  in  the  phthisical  globe  under  such 
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bad  conditions  of  nutrition,  etc.,  r liar  they  all  become 
degenerated  and  unlike  glioma  cells  growing  under  the 
usual  conditions.  1  have  had  the  opportunity  of  examin- 
ing the  sections  of  two  or  three  of  these  cases,  and  have 
been  unable  to  arrive  at  any  other  conclusion  than  that 
the  eells  are  unlike  inflammatory  or  connective-tissue 
ceils,  and  are  probably  gliomatous.  In  one  such  case* 
the  child  had  a  shrunken  globe  which  was  removed  ; 
the  pathological  examination  was  surrounded  by  all 
the  difficulties  mentioned,  and  resulted  in  the  con- 
clusion that  the  eye  probably  contained  a  degenerated 
glioma  of  the  retina.  Shortly  afterwards  there  were 
unmistakable  evidences  of  glioma  in  the  other  eye,  which 
was  not  shrunken.  The  patient  died  as  the  result  of 
secondary  deposits,  which  were  investigated  by  post- 
mark m  examination.  These,  and  the  growth  in  the 
second  eye,  were  shown  microscopically  to  be  typical 
glioma    of   the  retina. 

The  difficulties  may  well  be  much  greater  in  the  case 
of  choroidal  sarcomata.  Here  we  have  to  deal  with 
malignant  proliferation  of  mesoblastic  connective  tissues. 
In  any  case  they  bear  a  considerable  resemblance  to 
normal  young  connective  tissues,  thus  differing  from 
glioma  of  the  retina,  which  has  a  well-defined  structure 
of  its  own,  quite  dissimilar  from  the  normal  tissues.  If 
the  reasoning  which  I  shall  adduce  in  the  sequel  is  correct, 
we  -hall  in  all  cases  be  dealing  with  almost  completely 
necrotic  sarcomata,  and  in  any  case  malnutrition,  depen- 
dant upon  Location  within  a  phthisical  globe,  must  neces- 
sarily entail  marked  degenerative  changes,  as  is  indeed 
shown   by  the  cases  already    reported. 

These  considerations,  I  think,  explain  why  the  early 
stage  has  hitherto  escaped  observation,  and  further  render 
it  probable  thai  both  this  stage  and  the  stage  of  phthisis 
liiillti  are  not  infrequently  overlooked. 

Since  the  case  reported  by  Treacher  Collins  is  almost 
identical   with  Cases  i!  and  3,  n  will  be  convenient  to  con- 

I'.u   .  i       /:      ti  /■  ndon  Ophthalmic  Hospital  Reports,  xvi,  2,  L! 
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sider  il  here  before  passing  on  to  fche  discussion  of  the 
special  points  raised  03  the  series  as  a  whole.  The  follow- 
ing is  a  brief  resume  of  I  he  case  : 

The  patient  was  a  woman.  Bet.  65  years.  Four  years 
previously  she  had  an  acute  attack  of  pain  in  the  right 
eye  \  the  sight  became  dim  bul  she  could  -till  read.  A 
month  previously  the  eye  became  painful. 

Right  eye.  —  Lids  swollen  and  congested;  conjunctiva 
chemosed.  Anterior  chamber:  Shallow,  contained  some 
blood.  Pupil  :  Unevenly  dilated,  immobile.  Lens : 
Cataractbus.      V.  =  no  p.  1.     T  +  3. 

Left  eye. — -Apparently  healthy.  V.  =  /'.,.  c  -I-  1*5  = 
I  partly.     T.  n. 

r<itli<>logieal  examination. — The  whole  interior  of  the 
globe  behind  the  lens  was  filled  with  a  fawn-coloured  mass 
of  soft  flocculent  consistency,  with  haemorrhages  inter- 
spersed in  it.  It  appeared  to  be  •>  new  growth  which  had 
entirely  involved  and  replaced  the  retina  and  vitreous. 

Microscopically  the  iris  showed  considerable  disturbance 
of  the  pigment  epithelium;  there  was  some  semi-organised 
inflammatory  tissue  on  its  posterior  surface,  between  it 
and  the  lens.  The  pigment  epithelium  of  the  ciliary  body 
had  quite  disappeared  in  places  \  the  ciliary  processes 
were  shrunken  ;  the  pars  ciliaris  retime  could  noi  be  dis- 
tinguished. The  lens  showed  some  disintegration  of  fibres, 
with  collections  of  hyaline  globules,  [mmediately  behind 
the  lens  wns  a  Layer  of  deeply-siiaming  tissue,  composed 
of  closely-packed  cells.  On  each  side  there  was  some 
filamentous  tissue  with  widely  scattered  nuclei — probably 
altered  vitreous.  The  choroid  showed  in  places  diffuse 
round-celled  infiltration,  in  others  increase  of  fibrous  tissue  ; 
the  blood-vessels  were  lew  bul  large.  There  was  a  gap 
in  Bruch/s  membrane  near  the  disc,  with  some  of  the 
growth  projecting  through  it.  The  disc  was  cupped; 
The  retinal  pigment  epithelium  had  almost  entirely  dis- 
appeared, only  traces  been  visible  in  places.  No  normal 
retinal  tissue  could  be  discovered  in  any  pari  of  the  eye. 
Between    the  lamina    vitrea    on    one  side  of  the  disc   and 
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vine  fibrous  tissue  on  the  outside  of  the  growth  there  \v;is 
a  mass  of  red  corpuscles. 

The  growth  itself  had  a  very  definite  structure.  Coursing 
through  it  everywhere  were  vessels  with  definite,  highly 
refractile  walls  and  well-marked  lumina.  Most  were 
empty ,  but  at  the  margin  of  the  growth  many  contained 
red  corpuscles.  Radiating  outwards  from  the  walls  of  the 
vessels  were  numerous  villous  processes,  which  in  some 
parts  appeared  structureless,  and  did  not  stain  with  log- 
wood, whilst  in  others  they  contained  very  faintly  staining 
nuclei.  Scattered  diffusely  and  irregularly  throughout 
the  growth  were  cells  with  deeply  staining  nuclei,  re- 
sembling leucocytes. 

From  the  description  of  this  growth,  confirmed  by  a 
careful  examination  of  the  original  preparations,  I  have 
no  doubt  that  the  tumour  is  a  sarcoma  of  the  choroid, 
almost  identical  with  those  in  Cases  2  and  3.  It  has  not 
been  proved  conclusively  that  the  tumour  originates  in  the 
choroid ;  half  of  the  eye  is  mounted  as  a  macroscopic 
specimen  in  the  museum  at  Moorfields,  and  might  repay 
investigation  from  this  point  of  view.  I  would  call  special 
attention  to  the  type  of  sarcoma — a  perithelioma,  exactly 
similar  to  those  found  in  the  cases  reported  above — and 
also  to  the  very  widespread  necrosis,  as  shown  by  the 
failure  of  the  nuclei  to  stain  with  hematoxylin. 

We  have,  therefore,  six  sarcomata  of  the  choroid,  three 
practically  identical  in  all  essentials,  and  three  showing 
differences  which  are  due  in  one  (Case  4)  to  combination 
with  non-necrptic  foci  resembling  the  ordinary  type  of 
choroidal  sarcoma,  and  in  two  (Cases  5  and  6)  to  arrest  at  an 
earlier  stage  of  development,  when  they  are  relatively  small. 

The  growths  may  be  considered  conveniently  under  the 
following   headings:     (1)    Origin;     (2)    Haemorrhage; 
Necrosis. 

I     Origin. 

In  Cases  2  and  ;>»,  and  in  that  of  Treacher  Collins,  the 
appearance    in    meridional    sections  is  very    suggestive  of 
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origin  Erom  the  retina.  There  is  no  inherent  improbability 
of  ;i  true  sarcoma,  especially  an  angio-sarcoma,  of  which 
the  perithelioma  ia  a  type,  arising  in  the  retina.  Accord- 
ing to  the  present  generally  received  views  of  the  histo- 
genesis of  sarcomata,  they  are  malignant  growths  which 
may  arise  in  any  mesoblastic  tissue,  but  do  not  arise  in 
epi-  or  hypoblastic  tissues.  The  retina  is  essentially 
epiblastic,  but  it  contains  blood-vessels  which  are  meso- 
blastic in  origin.  Hence  we  might  expect  sarcomata  to 
arise  from  them.  No  such  cases  have  yet  been  proved, 
and  the  onus  of  proof  lies  with  those  who  assert  the  possi- 
bility ;  it  must  be  proved  that  the  growth  does  not  arise 
from  any  other  structure.  In  Cases  '2  and  3  there  was 
very  little  difficulty  in  proving,  by  means  of  serial  sections, 
that  the  tumours  started  in  the  choroid  (Fig.  11  ;  PL  XV, 
fig.  10).  This  lias  not  been  absolutely  demonstrated  in 
Treacher  Collins's  case,  but  it  is  almost  certain. 

(2)    Haemorrhage. 

Sarcomata  in  other  parts  of  the  body  are  often  the  seat 
of  haemorrhages,  which  may  be  small  and  multiple,  or  very 
extensive,  so  much  so  as  to  mask  the  growth  altogether. 
When  the  structure  of  the  vessels  in  a  sarcoma  is  con- 
sidered, it  is  not  surprising  that  haemorrhages  frequently 
occur,  for  they  generally  possess  the  scantiest  of  walls. 
They  may  be  mere  endothelial  tubes,  but  not  infrequently 
there  is  no  proper  wall  at  all,  the  vessels  being  simple 
channels  bounded  by  sarcoma  cells.  Sometimes  there  is 
an  ill-developed  wall  of  fibrous  Tis-ue  in  addition  to  the 
endothelium,  but  when  well-formed  blood-vessels,  with 
media  and  adventitia,  are  found  in  the  midst  of  n  sarcoma 
they  are  not  new-formed  sarcoma  vessels,  but  old  vessels 
of  the  normal  tissues  which  have  become  enclosed  in  the 
growth. 

In  the  eye  very  extensive  haemorrhages  in  relation  with 
sarcoma  probably  occur  only  occasionally,  a  fact  which  i- 
due  to  the    intra- ocular   ten-ion   supporting   the    vessels, 
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especially  when  it  is  raised  in  the  second  or  glaucomatous 
stage.  Small  haemorrhages  are  quite  common,  and  are 
certainly  the  rule  in  moderately  advanced  cases.  That 
more  extensive  destructive  haemorrhages  also  occur  is 
shown  by  the  cases  recently  recorded  by  Verhoeff.  These 
three  cases  show  points  of  considerable  similarity  with 
those  described  above.  Necrosis  was  a  prominent  feature, 
not  only  of  the  tumour,  but  also  of  other  parts  of  the  eye. 
In  all  three  there  was  purulent  infiltration  of  the  cornea, 
which  in  Cases  2  and  3  was  more  marked  in  the  pos- 
terior layers  than  the  anterior.  Verhoeff  concludes  that 
necrosis  gave  rise  to  haemorrhage  previous  to  the  rupture 
of  the  o-lobe.  No  bacteria  could  be  discovered  in  sections 
of  the  cornea  stained  for  that  purpose.  The  author  was 
unable  to  find  any  similar  cases  reported  in  the  literature  ; 
he,  however,  discovered  a  fourth  case  in  a  private  collec- 
tion. This  gives  four  cases  in  243  collated  ;  but'  it  is 
probable  that  these  figures  give  no  criterion  of  relative 
frequency,  for  there  is  every  reason  to  suspect  that  such 
cases  are  not  infrequently  overlooked.  Thus,  in  Case  1, 
owing  to  the  tumour  being  necrotic  and  largely  infiltrated 
with  blood,  Verhoeff  was  uncertain  until  after  the  micro- 
scopic examination  whether  or  not  he  had  to  deal  with  a 
new  growth,  while  in  Case  3  the  tumour  was  discovered 
almost  by  accident. 

As  to  the  cause  of  the  haemorrhage,  Verhoeff  says  : 
"  Necrosis  of  the  tumour  was  a  marked  feature  in  twenty- 
one  cases  (out  of  fifty-five  examined),  all  with  haemorrhage, 
and  seems  therefore  to  be  the  most  common  cause  of 
haemorrhage.  The  necrosis  in  turn  is  probably  most  often 
due  to  anaemia,  resulting  either  from  a  degenerated  condi- 
tion of  the  vessels,  or  to  compression  of  the  latter  by  fche 
tumour.  In  Borne  cases  it  is  Likely  thai  the  necrosis  is 
il,,.  resuli  of  the  extravasation  instead  of  vice  versa.  In 
rare  cases  haemorrhage  bakes  place  from  the  atrophied 
choroid,  iris,  or  ciliary  body.  In  this  connection  the 
writer  (Verhoeff)  would  Like  to  call  attention  bo  the  proba- 
bility that    some  of    the  cases  of   choroidal   sarcoma  with 
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phthisis  bulbi  are  due  fco  the   organisation  of  ;i  blood-clol 

in   t  he   vit  re0U8  chamber." 

I  ;im  unable  fully  fco  agree  with  fche  suggestion  con- 
tained in  fche  las!  sentence.  It  is  fcrue  thai  ;i  cursory 
cnacroscopic  and  even  microscopic  examination  of  fche  cases 
which  I  have  recorded  bere  -more  particularly  Case  - — 
reminded  me  of  an  organising  blood-clot.  More  minute 
investigation  showed  thai  fche  theory  was  quite  untenable — 
firstly,  because  fche  tissue  was  undoubtedly  sarcomatous, 
and  bad  only  a  passing  resemblance  fco  organising  blood- 
clot  in  other  situations ;  and  secondly,  because  of  fche 
parity  of  true  organisation  of  blood-clol  in  the  eye,  and 
especially  in  fche  vitreous.  With  regard  to  fche  latter 
point,  ir  is  only  in  so-called  retinitis  proliferans  thai  ex- 
tensive organisation  of  blood-clol  occurs.  It  would  take 
fcoo  long  to  explain  fche  reasons  lor  fche  rarity  of  the  occur- 
rence, which  iniii'ht  a  priori  be  expected  to  happen  fre- 
quently; moreover,  I  have  already  discussed  the' question 
elsewhere.* 

Though  VerhoefPs  cases  show  some  resemblances  to 
mine,  the  difference-  outweigh  the  similarities,  and  J 
believe    they   form    another    class.      VerhoefPs   c  are 

ordinary  cases  of  sarcoma  of  fche  choroid  with  a  rather 
unusual  amount  of  the  ordinary  type  of  necrosis,  such  as 
is  <|uite  common  in  the  advanced  stages  of  these  fcumours. 
His  conclusions  as  fco  fche  causes  of  fche  haamorrhagrea  and 
of  the  necrosis  are  probably  correct,  a1  any  rate,  in  essen- 
tials. I  do  not  think  that  the  same  explanations  of  the 
necrosis  apply  to  the  cases  reported  above.  On  the  other 
hand,  the  same  explanations  of  the  haemorrhages  probably 
suffice;  i.e.,  in  both  sets  of  cases  the  haemorrhages  result 
from  the  necrosis,  but  in  the  second  group  they  are  never 
the  essential  cause  of  the  necrosis.  This  question  will  be 
discussed  more  fully  at   a   later  stage. 

It  will  have  been  noticed  from  the  descriptions  of  my 
Cases  that  the  haemorrhages  are  principally  in  the  less 
altered     tissues,     not    in    the    necrotic   tumours    themselves. 

1  'arsons,  Royal  London  Ophthalmic  Hospital  Reports,  vol.  w. :;.  L908 

vol..   xxv.  15 
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Thus,  there  was  usually  hyphema,  and  then'  wore  many 
haemorrhages  of  various  sizes  in  the  iris,  ciliary  body, 
choroid,  etc.  When  present  in  the  tumours  they  were 
most  marked  near  the  base,  where  the  growths  were 
attached  to  the  choroid.  The  probable  explanation  is 
that  the  vessels  in  the  growths  were  almost  entirely 
thrombosed — in  fact,  there  was  very  little  circulation  of 
blood  going  on  in  them.  The  more  normal  structures 
showed  evidence  of  life  in  more  or  less  marked  inflam- 
matory reaction — infiltration  with  leucocytes,  etc. — but  it 
was  tissue  life  in  its  last  stages,  characterised  by  venous 
congestion,  permeability  of  vessel  walls,  and  actual  hemor- 
rhage. The  extravasation  of  blood  in  the  choroid  at 
the  base  of  the  tumour  in  Case  3  is  worthy  of  special 
attention. 


(3)   Necrosis. 

The  first  point  to  be  noticed  with  regard  to  the  necrosis 
in  these  tumours  is  its  incidence,  and  this  is  of  extreme 
importance  in  determining  the  cause.  The  necrosis  here 
is  practically  universal — not  only  in  the  tumour,  but  also 
in  other  parts  of  the  eye,  especially  the  retina,  iris,  and  in 
less  degree  the  ciliary  body  and  choroid.  As  already 
mentioned,  patches  of  necrosis  are  the  rule  in  ordinary 
Barcomata  of  the  uveal  tract  after  they  have  reached  a 
certain  size,  and  these  are  sufficiently  explained  on 
general  grounds,  such  as  apply  to  sarcomata  in  general 
— malnutrition  from  over-production  and  rapidity  of  pro- 
liferation, pressure,  necrosis  from  haemorrhages,  etc. 

Eere    the    evenl     is    different.       In    the    tumour   itself 

practically    the    whole    mass    is    fro/en,    ;is    it     were,     int«»    a 

dead    lump,    still    retaining   the   semblance   of    its    Eormer 
structure   and    disposition  of  parts,  but    with  all    its  finer 
letails  obscured  or  obliterated.      Where  :i  patch  is  better 
erved   it   is  usually  near  the  middle  of  (he  lump.      It 
ma    as    it    the   mass  had   been   attacked   by  some  dele- 
tig  agent    from  without,  an  agenl  which  had  Eailed  i" 
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penetrate    the   centre,    jusl    as   ;i    fixing   reagent   fails  fco 
penetrate   the  centre  of  too  large  a   block. 

It  is  true  thai  all   these  tumours  are  angiosarcomal 

group  which  is  notoriously  subject  to  degenerative  char 

,-it   any  rate  in  the  choroid.      These  changes  in  the  usual 

types  occur  principally  in  the  outer  layers  of  the  mantling 

cells j  where  the  nutritive  fluids  poured  oul  by  the  vessels 

fail    to    penetrate.       The   condition    resulting    from    such 

degeneration    much    resembles    thai    found  in  gliomata   of 

the  retina.      A   good  example  may   be  scon    in   ;i  tumour 

recorded   by   Nettleship,    which    showed   other   interesting 

features.      Other  degenerative  changes  in  angiosarcomas 

occur  in   the  vessel    walls,   which    become   thickened    and 

hyaline,   bo   that    the    lumen    may    become    impermeable. 

Such   changes    were  conspicuous  by  their  absence    in    tin- 

cases   under  consideration — ;i  striking  peculiarity  in  itself. 

It  is  true  that   most  of  the  vessels  were   thrombosed,  hut 

it    is  worthy    of   note   that  those  least   affected    wen-  the 

ones  at   the  base  of  the  tumour  in  each  case.      'The  walls 

consisted  of  a,  thin,  highly  refractile  membrane,  from  which 

any  endothelial  lining  which  may  mice  have   been  present 

had  ent  irely  disappeared.    There  was  no  t  race  of  t  hickening 

of  the  walls,  and  again  the   impression  conveyed  was  one 

of  an  external  agenl   killing  the  vessels  and  coaerulatine 

CD  CD  O 

their  contents. 

Thenecrosis  inother  parts  of  the  uveal  tract  diminishes, 
roughly  speaking-,  from  before  backwards.  In  every  case 
the  iris  seems  to  have  suffered  most,  then  the  ciliary  body, 
and  last  and  least  the  choroid.  Where  the  necrosis  is 
most  marked,  there  the  inflammatory  reaction,  as  shown 
by  infiltration  with  leucocytes,  is  least  evident.  The 
tissues,  in  fact,  are  dead,  and  cannot  show  inflammatory 
reaction,  which  is  a  perquisite  of  living  tissues.      Most   of 

all,    the    retina    suffers,    and    to    SO    great    an   extent    that    it 

almost  entirely  disappears.  Outside  the  globe  there  is  little 
or  no  necrosis,  though  in  two  of  the  cases  Cases  I  and  .")) 
there  is  ample  evidence  of  morbid  changes.     These,  though 

they  may  be  in  part   dm'  to  extension  of  the  errowth  out- 

•         .  i 
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side  the  eyeball,  are  chiefly  of  an  inflammatory  nature. 
This  is  best  seen  in  Case  4,  where  the  sclerotic  is  enor- 
mously thickened  by  the  deposition  on  its  outer  surf  ace  of 
hand  ami  layers  of  long  spindle-shaped  cells,  which  infil- 
trate the  straight  and  oblique  muscles.  These  cells  do 
not  at  all  resemble  the"  least  degenerated  cells  of  the  growth, 
but  have  every  appearance  of  being  young  connective- 
tissue  cells  which  have  already  advanced  a  considerable 
distance  on  the  way  to  becoming  organised  fibrous  tissue. 
Here,  I  believe,  the  poison  which  is  responsible  for  I  lie 
necrosis  inside  the  eye  is  diluted  and  exercises  only  a 
stimulating  effect;  the  inflammatory  reaction  has  full  play, 
and,  in  the  absence  of  actual  micro-organisms,  manifests 
itself  as  a  hyperplasia  of  the  connective  tissues. 

When  we  consider  the  cause  of  the  necrosis  there  are 
two  factors  of  preponderant  importance,  viz.,  the  univer- 
sality of  the  necrosis,  not  only  throughout  the  tumour,  but 
also  in  less  degree  throughout  the  other  intra-ocular 
structures,  and  its  absolute  localisation  within  the  sclerotic. 

Considering  the  last-mentioned  factor  first,  one  would 
naturally  think  of  the  intra-ocular  pressure  as  a  possible 
cause.  That  this  is,  in  itself,  insufficient  to  account  for 
the  necrosis  is  shown  by  the  behaviour  of  the  great  majority 
of  intra-ocular  sarcomata.  In  these  a  moderate  and 
irregular  necrosis  is  the  rule  after  they  have  attained  n 
certain  stage  of  development,  which  differs  according  to 
the  histological  structure  of    the  tumour,  being  earliest  and 

most  marked  in  the  angio-»sarcomata.  rt  is  never,  however, 
universal,  except  in  the  cases  reported  here  or  in  cases 
which  will  be  shown  later  to  represent  the  natural  termina- 
tion of  similar  cases.  Tin-  glaucoma  which  constitutes  the 
ond  stage  of  almost  cvrvy  intra-ocular  growth  must 
obviously  exert  a  deleterious  effect  on  the  nutrition  of  bhe 
tumour,  but  it  i<  insufficient  alone  t<>  account  for  general 
necrosis.      Further,  apart  from  the- cases  now  recorded,  the 

only    choroidal     -arcomata     showing    the    same    widespread 
318  are  th.086   whicli    have  been   described   in    shrunken 

<_HmI  in  these  the  glaucomatous  stage  has  given  place 
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t<>  one  of  reduced  tension.  Reasons  will  be  Bel  forth  in 
the  sequel  to  show  thai  the  necrosis  in  these  cases  is 
probably  universal  in  the  tumours  before  the  onsel  of 
phthisis  bulbi,  and  thai  it  is  riol  the  resull  of  the  dimin- 
ished tension.  In  my  cases  there  can  be  n«>  question  of 
diminished  tension  as  a  cause,  since  in  all  the  tension  is 
stated  clinically  to  have  been  decidedly  increased. 

Degeneration  and  necrosis  of  living  cells  must  be  due 
either  to  deficient  or  to  disordered  nutrition.  Deficient 
nutrition  may  be  broughl  aboul  by  interference  with  the 
normal  blood  supply.  Localised  necrosis  in  choroidal 
sarcomata,  as  in  many  other  conditions,  is  often  caused 
by  thrombosis  of  the  vessels,  or  by  endovascular  changes 
leading  to  partial  or  complete  obliteration  of  the  arteries 
and  veins.  We  have  seen  thai  endovascular  changes,  so 
far  as  t  hey  affect  the  walls  of  the  vessels,  are  conspicuously 
absent,  apart  from  the  possible  destruction  of  endothelium, 
which  may  or  may  nol  have  been  originally  present. 
Thrombosis  in  various  stages  and  forms  is  a  marked 
Teat  are  in  the  tumours  themselves,  but  stress  must  be 
laid  upon  the  facts  that  it  is  least  marked,  and,  indeed, 
for  the  most  part  absent,  in  the  vessels  at  the  bases  of 
the  tumours  and  in  the  vessels  of  those  parts  of  the 
choroid  and  other  structures  which  are  not  immediately 
implicated  in  the  malignant  proliferation.  This  at  once 
tends  to  show,  as  pointed  ou1  above,  that  the  thrombosis 
and  the  necrosis  are  results  of  the  same  cause,  and  not 
that  the  hitter  is  caused  by  the  Eoriner. 

Again,  whilst  it  is  conceivable  that  the  whole  of  ;i  large 
tumour  mighi  necrose  as  the  result  of  blockage  of  the 
main  vessels  of  supply — the  \rvy  ones  which  seem  t<«  have 
in  reality  escaped — it  is  inconceivable  that  the  iris,  ciliary 
body,  retina,  and  parts  of  the  choroid  should  also  simul- 
taneously necrose,  at  anyrate  without  much  more  evidence 
of  more  widely  spread  thrombosis  than  is  actually  forth- 
coming. The  choroidal  blood  supply  i>  in  the  main 
derived  from  the  shorl  posterior  ciliary  vessels,  whilsl  that 
of  i  he  iris  is  chietl  v  derived  from  the  anterior  ciliary  vessels. 
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h  is  unlikely  thai  both  sets  of  vessels,  which  have  a  very 
different  origin,  should  be  simultaneously  placed  liors  de 
combat.  Moreover,  if  either  escaped,  the  anastomosis  is 
so  free  that  the  vitality  of  the  affected  area  would  still  be 
Mich  as  to  keep  it  from  actual  death.  This  is  very  well 
proved  by  the  sequence  of  events  when  the  optic  nerve 
and  posterior  ciliary  vessels  are  severed.* 

Similar  arguments  militate  against  the  Ineniorrhages 
being  the  cause  of  the  necrosis.  In  none  of  the  cases  was 
the  haemorrhage  so  extensive  as  to  be  a  possible  expla- 
nation of  the  universal  necrosis,  nor  was  the  necrosis 
specially  associated  topographically  with  the  haemor- 
rhages. If  the  extravasation  of  blood  had  been  so  wide- 
spread and  destructive  as  to  be  a  possible  cause  for  the 
necrosis,  we  should  have  had  a  condition  resembling  that 
present  in  YerhoefFs  cases,  whereas  in  reality  it  was  very 
different,  in  spite  of  some  points  of  similarity. 

If,  then,  the  thrombosis  and  the  necrosis  have  a  common 
cause,  what  is  that  cause?  Leber  and  Krahn stover,  follow- 
ing a  similar  line  of  argument,  to  explain  sarcoma  in 
association  with  phthisis  bulbi,  came  to  the  conclusion 
that  the  necrosis  was  due  to  microbic  invasion.  They 
were  unable  to  demonstrate  organisms  in  the  cases  specially 
examined  for  the  purpose;  the  unique  case  (Deutschmann) 
in  which  cocci  were  found  in  the  neighbourhood  of  the 
tumour  is  open  to  doubt,  since  Leber  and  Krahnstover 
wore  unable  to  confirm  the  result  by  examination  of  the 
other  half  of  the  same  eye.  The  same  criticism  applies  to 
another  case  of  Deutschmann's,  in  which  there  was  irido- 
choroiditis  and  sarcoma  of  the  choroid,  without  phthisis 
bulbi,   but    associated    with    sympathetic    ophthalmia    in    the 

other  eye ;   here  Deutschmann    found   cocci  in   the  papilla 
and  retina  of  t  he  sarcomatous  eye. 

It    does    ma    seem    t<>    me   probable  that   the  condit  or 

Pound  in  the  casee  described  above  can  be  well  explained 

by  actual    microbic  invasion,  especially   in   the  absence  "I 

conclusive  proof  of  their  presence.      The  condition  is  besl 
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explained  l>\  a  saturation  of  the  intra-ocular  contents  with 
;i  fluid  containing  some  virulenl  poison.  Such  ;i  poison  is 
besl  accounted  For  on  a  bacteriological  basis.  H  we 
imagine  the  lymph  poured  ou1  by  the  intra-ocular  vessels  to 
oontain  toxins — perhaps  toxins  having  a  selective  action 
n  I  urn  the  intra-ocular  structures,  like  those  probably  present 
in  sympathetic  ophthalmia,  perhaps  specific  cytotoxins  of 
other  than  microbic  origin  (of  specific  gastro-toxins, 
cf.  Bolton  passim) — we  have,  I  think,  a  clue  to  the 
mystery.  Such  a  theory  would  explain  the  Eacts  better 
than  any  other,e.gr.,  the  universal  necrosis,  not  only  of  the 
tumour,  the  central  and  therefore  least  exposed  parts 
suffering  least,  bul  also  of  the  other  intra-ocular  structures; 
the  absence  of  much  leucocytosis  j  the  presence  of  highly 
albuminous  fluid  in  the  anterior  chamber,  etc.,  and  the 
presence  of  haemorrhages,  both  due  to  undue  permeability 
and  injury  of  the  vessel  walls;  the  inflammatory  reaction 
outside  the  globe,  where  the  poison  is  less  concentrated 
and  perhaps  has  less  specific  action,  etc. 

In  the  present  state  of  our  knowledge  of  specific  cyto- 
toxins it  would  be  futile  to  discuss  them  here  as  a  possible 
cause  of  the  necrosis.  More  experimental  work  is  urgently 
needed  upon  this  subject,  which  has  not  as  yel  been  con- 
sidered in  its  relations  to  ophthalmology  at  all. 

Supposing  the  toxins  to  be  of  microbic  origin,  the 
bacteria]  invasion  must  be  either  exogenous  or  endogenous. 
In  the  cases  reported  in  this  paper  there  was  no  wound  or 
perforation  of  the  eve,  so  that  exogenous  infection  may  be 
dismissed  at  once.  As  regards  endogenous  infect  ion.  it 
might  be  supposed  to  act  by  exciting  a  preliminary  irido- 
cyclitis or  iridochoroiditis.  Such  a  theory  has  been 
advanced  by  Fuchs  to  explain  the  rare  cases  of  phthisis 
bulbi  resulting  from  Barcoma  of  the  choroid.  There  is  nol 
ihc  slightesl  evidence  in  its  Eavour  in  these  cases,  Eor 
though  the  iris   and  ciliary  body  show  extreme  necrosis, 

t  here  are  tew   or  no  remnant  s  of  infiltration  with    leucocytes, 

organised  exudates,  etc.,  such  us  would  indubitably  have 
been  seen.      If   these  eyes   were  destined  to  shrink,  as,  in 
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fact,  1  think  they  were,  the  shrinkage  could  not  be  brought 
about  by  the  ordinary  processes  following  plastic  irido- 
cyclitis. Such  necrotic  irides  and  ciliary  bodies  could  not 
possibly  organise  per  *e — Le.}  by  virtue  of  their  own 
activity — though  they  might  very  probably  be  replaced  at 
a  later  stage  by  fibrous  tissue  derived  from  some  other 
source. 

Now,  the  absence  of  micro-organisms  in  the  interior  of 
the   sarcomatous  shrunken  eyes  which  have    as   yet   been 
examined  militates  against  the  microbic  theory,  but  only 
with  that    slight  degree   of  force   which   belongs   to    any 
purely   negative   experiment.       It   does    not    follow    thai 
because  no  micro-organisms  have   been   found  none  exist. 
The   problem,  indeed,  is    exactly  similar  to  that  of  sym- 
pathetic ophthalmia.      It  would  be  tedious  to  go  into  the 
pros    and    cons    of     the     metastatic    microbic    theory    of 
sympathetic     ophthalmia,     which     have     lately     been     ><> 
admirably  reviewed  by  Romer,  with  whom  I  am  in   com- 
plete accord.     Whether  "invisible"  organisms  are  present 
or  not  in  the  cases  under  discussion — and  the  idea  is  no1 
unlikely,  considering  that  necrotic  tissues  are  probably  a 
very   suitable   nidus — it   is   most    likely,    for   the    reasons 
already  adduced  incidentally,  that  the  necrosis  is  due   to 
their  toxins,  rather  than  to  their  direct  agency. 

We  come  now  to  the  consideration  of  the  probable 
results  of  the  conditions  found  in  these  eyes,  supposing 
them  not  to  have  been  excised.  From  this  point  of  view 
the  first  question  to  be  settled  is  the  relative  malignancy 
of  the  sarcomata,  for  with  tumours  so  large  as  these 
metastasis  may  already  have  occurred,  and  the  patients 
mighl  die  before  any  greal  change  was  possible  in  tin1 
ey<  The  growths  are  probably  not  so  malignanl  as 
mosl  choroidal  sarcomata,  for  the  following  reasons. 
Firstly,  the  oecrosis  ia  so  extreme  thai  very  few  of  the 
cells,  even  if  they  become  free  in  the  circulation,  could 
sufficient    vitality    to   set    up  metastatic   growths, 

condly,  owing  i"  the  extensive  thrombosis,  although  the 
tumoura  contain    a    great    number  of   blood-vessels  lew   01 
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these  have  any  circulation  at  all,  bo  thai  dissemination 
w  i  mi  III  li<'  more  or  less  prevented.  Thirdly,  both  the  blood 
and  lymph  circulations  in  these  eyes  must  have  been 
extremely  sluggish,  for  all  the  functioning  vessels  are 
enormously  engorged,  a  condition  which  on  physical  as 
well  as  physiological  grounds  is  inconsistent  with  rapid 
flow,  jiimI  the  albuminous  fluids  occupying  the  lymph 
Bpaces  mid  reservoirs  [e.g.,  the  anterior  chamber)  would 
also  filter  very  slowly  through  the  normal  exits  {e.g.,  the 
angle  of  the  anterior  chamber).  There  would  therefore 
probably  be  ample  time  for  the  eyes  to  attain  a  consider- 
ably more  advanced  stage. 

Three  denouements  might  be  predicted  :  (1)  destructive 
haemorrhage;  (2)  necrosis  ol  the  cornea  From  within, 
ending  in  perforation,  probable  infection  from  without, 
and  panophthalmitis  and  shrinking;  (-3)  gradual  and 
progressive  shrinking,  ending  in  complete  phthisis  bulbi. 
Any  of  these  might  occur  simultaneously  and  in  varying 
proportion,  according  to  the  relative  prominence  of  special 
factors  in  individual  eases.  Against  (1)  is  to  be  set  the 
Fact  of  the  extensive  thrombosis,  which  is  probably  pro- 
gressive, placing  more  and  more  vessels  hors  de  combat. 
Moreover,  with  such  a  sluggish  circulation  large  destruc- 
tive  haemorrhages  are  unlikely,  though  the  possibility  of 
their  occurrence  is   proved    by  VerhoefPs  cases.      Against 

2  the  same  factors  militate  ;  necrosis  of  the  cornea  from 
within  would  certainly  slowly  accrue  From  the  action  <>t 
the  toxins  or  other  cause,  but  meanwhile  the  intra-ocular 
tension  would  be  falling  for  the  reasons  about  to  be  stated. 
Probably  (3)  is  the  natural  outcomeof  the  condition.  The 
increasing  areas  affected  with  thrombosis  would  lower  the 
intra-ocular  tension  by  protecting  the  eye  from  the  blood- 
pressure  upon  which  the  tension  depends.  Further,  the 
ciliary  body  would  cease  to  function,  partly  owing  to  the 
prolonged  period  of  increased  tension  and  partly  on  account 
oi    the  necrosis  and    subsequent    shrinkage    and   atrophy. 

In  the  presence  of  these  Factors,  the  impermeability  of  the 
normal  lymph  exits  to  the  albuminous  fluids,  which  before 
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acted  in  the  direction  of  increasing  the  tension,  would 
new  act  iii  the  reverse  direction,  resulting  in  .stasis,  a  con- 
dition inconsistent  with  permanent  high  tension. 

The  cases  of  phthisis  bulbi  containing  sarcomata  of  the 
choroid  show  characteristics  which  add  to  the  probability 
that  in  an  earlier  stage  they  would  resemble  the  cases 
recorded  above.  Leber  and  Krahnstover  collected  34 
cases  in  which  phthisis  bulbi  supervened  upon  sarcoma  of 
the  choroid;  and  22  cases  in  which  there  was  more  or 
less  evidence  that  the  phthisis  bulbi  preceded  the  develop- 
ment of  the  sarcoma.  Analysis  of  these  cases  tends  to 
show  that  the  first  group  is  much  better  authenticated 
than  the  second.  There  is  a  feeling  current  that  sarcoma 
is  more  likely  to  grow  in  a  shrunken  eye  than  in  a  normal 
one.  It  probably  originated  in  the  opinion  expressed  upon 
the  subject  to  that  effect  by  A'irchow  ;  it  is  not  borne  out 
by  careful  investigation  of  the  statistics.  Since  Leber 
and  Krahnstover \s  paper  other  cases  have  been  published 
by  Ewetzky  (3  cases),  Kerschbaumer  (3),  Pawel  (4), 
Schultz  (1),  Silex  (1),  Key  (1),  Meyerhof  (1),  Schottelius 
(1),  Bielsky  (1),  Harms  (1). 

The  inflammation  which  is  supposed  in  these  cases  to 
lead  to  phthisis  bulbi  is  almost  always  plastic;  hypopyon 
or  other  purulent  products  are  rare.  Occasionally  the 
inflammation  is  more  confined  to  the  posterior  part  of  the 
globe,  and  the  iris  is  merely  degenerated  ;  such  case-  may 
be  easily  overlooked.  There  is  sometimes  diminished 
tension  without  actual  shrinking  (Lawrence,  Lawford,  and 
Collins  and  others — ten  cases  in  all;  the  first  two  had 
sympathetic).  Other  cases  with  very  prolonged  sarc<>- 
matoua  developmenl  did  not  shrink  (Mackenzie,  ECnapp, 
Whit ing,  E.  v.   1 1  ippd  . 

It      may     be     noted     that     there     is     sometimes     striking 

resemblance   in   structures  of   the   tumours   recorded  with 
those  described  in  this  paper,  '..'/..  Leber  and  Krahnstover, 
'•  32. 
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.Mr.  Treacher  Collins  said  thai  it  was  very  interesting 
i"  inquire  whal  caused  the  uecrosis  of  the  cells  in  the 
growths  mentioned    in  the   paper,    because    man}    people 
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had  been  trying  to  find  something  which  would  make  the 
cells  of  malignant  growths  necrose.  Looking  at  the  sec- 
tions, it  seemed  to  him  that  the  essential  factor  was  that 
the  growth  was  intra-ocular.  They  found  that  in  the  part 
of  the  growth  situated  outside  the  eye  the  cells  were 
generally  well  formed,  whereas  necrosis  was  going  on  in 
that  inside  the  eve.  rl  ne  first  specimen  brought  forward 
showed  this  well,  and  in  two  of  the  others,  though  Mr. 
Parsons  had  suggested  that  the  external  growth  was 
inflammatory,  it  looked  to  him  as  though  it  was  composed 
of  well-developed  tumour  cells.  They  knew  also  that  one 
of  the  characteristics  of  glioma  of  the  retina  was,  that  large 
ureas  of  the  growth  within  the  eye  necrosed.  The  point 
seemed  to  be,  that  rapidly  growing  malignant  growths 
when  inside  the  eye  necrosed.  What  was  it,  then,  which 
tended  to  make  cells  necrose  under  such  conditions  ?  He 
thought  the  intra-ocular  tension  was  one  possible  cause. 
Another  might  be  that  there  was  some  interference  with 
the  growth's  vascular  supply.  They  saw  in  the  specimens 
exhibited  large  blood-spaces  in  the  growths  filled  with 
blood-corpuscles,  but  they  might  be  thrombi.  As  a  tumour 
grew  within  the  eye  it  might  press  on  the  ciliary  or  retinal 
arteries  and  shut  off  its  blood  supply.  This  seemed  to  be 
a  likely  suggestion  because  the  cells  of  other  tissues  within 
the  eve  besides  those  of  the  growth  were  found  necrosed. 
The  retina  was  much  affected,  and  the  iris  too  in  some 
of  the  specimens.  It  looked  in  some  cases  as  though  all 
the  structures  within  the  fibrous-tissue  tunic  of  the1  eve 
IkkI    undergone    the    necrotic    process.      He    should    like    to 

hear  Mr.  Parsons3  views  on  this  matter. 

Mr.   II  1:1.1:1:1:1    Pabsons,    in    reply,   said  that   the  points 

which  Mr.  Collins  had  referred  to  were  the  verj  oneswhich 

he  had   wished  bo  discuss  more  fully.      Be  did  not  think 

thai  a  vascular  view  of  necrosis  would  do  on  accounl  of  th  1 

bremely   free   anastmosis   which   occurred    in  the  blood- 

sels.     The  necrosis  in  these  cases  was  totally  different 

11  the  necrosis  in  the  ordinary  developmenl  of  sarcoma. 

There  they  hud  isolated  patches  of  necrosis,  usual]}  occur- 
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ping  in  the  pari  farthest  Prom  the  blood-vessels.  In  thai 
case  ii  was  all  necrosed  al  one  Bell  Bwoop.  The  pari  which 
had  escaped  necrosis  more  than  any  was  thai  in  the  middle 
of  the  tumour.  Thai  was  nol  the  pari  which  one  would 
naturally  expecl  to  be  besl  nourished.  He  thought 
personally  ii  was  in  all  probability  ;i  question  of  meta- 
static infection.  The  nexl  poinl  was  thai  tho£  awere 
extremely  interesting  as  an  intermediate  stage  between 
those  ordinary  sarcomata  and  the  rare  cases  in  which  sar- 
comata had  occurred  in  shrunken  globes.  Leber  and 
Krahnstover  had  collected  cases  of  sarcomata  in  shrunken 
globes.  There  wasa  comparatively  small  number  of  cases 
in  which  the  sarcoma  arose  in  a  previously  shrunken  globe \ 
there  was  a  comparatively  large  number,  he  thoughl  twenty- 
two  i"  thirty-two,  or  something  of  that  sort,  in  which  the 
globe  probably  contained  sarcoma,  and  subsequently 
shrunk.  He  thought  those  eye-  would  have  shrunk  if 
they  had  not  been  excised.  There  was  so  much  throm- 
bosis thai  dissemination  would  be  extremely  slow.  Ajiother 
poinl  was  thai  a  growth  like  that,  was  probably  nol  so 
malignant  as  an  ordinary  growth.  He  thought  the  cases 
were  important  because  he  believed  they  were  a  group 
which  hud  been  missed  up  to  now.  There  were  certainly 
eases  of  shrinkage,  and  there  were,  of  course, innumerable 
ordinary  sarcomata.  But  he  did  not  know  of  any  cases 
on  record  of  the* intermediate  condition.  With  regard  to 
the  question  of  haemorrhage,  it  bad  been  pointed  out  with 
much  reason  by  Verhoeff  in  America  thai  many  with 
destructive  int ra-ocular  haemorrhage  probably  contained 
sarcomata  but  were  overlooked.  Haemorrhage  might  be 
the  cause  or  the  result  of  necrosis.  In  the  ease-  reported 
it    was  doubtless  chiefly  the  result. 
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•*).    Tumour  of  optic  nerve  sheath. 
By    E.  Harries  Jones. 

'I'm:  patient  attended  Northampton  Hospital  as  out- 
patient June  1st,  1904,  complaining  of  some  pain  in  right 
eye.  R.  V.=  J.  Some  hyperemia  of  disc  and  fulness  of 
veins.  Xo  further  progress  noted  until  June  29th.  R.  Y. : 
Slio-ht  proptosis.  No  pain.  Xo  deviation  of  the  eyeball. 
Movements    very    slightly     restricted     in    all    directions. 

IV.       \    .     —     g. 

July  30th. — R.V.  =  Sl4-      Proptosis  more  marked. 

August  20th. — R.  V.  =  x-8  pt.   Proptosis  still  increasing. 

August  28th. — Right  orbit  explored  with  finger.  Soft 
rounded  mass  found  in  region  of  0.  X. 

September  20th. — R.  :  Some  optic  neuritis.  Slight 
exudation  on  papilla,  and  some  small  striate  hamiorrhages 
on  edge  of  disc  above.      R.V.  =  3— H. 

November  12th. — R.  V.  —  3— 6.  Haemorrhage  absorbed. 
Kxudation  very  slight.       Proptosis  still  increasing  slowly. 

December  8th. — Edges  of  disc  still  blurred.  R.  V .  = 
A  pt.  Proptosis  about  same,  though  vision  much 
improved. 

Kit -Ms  examined  from  time  to  time  and  have  always 
been  full.  KI  has  been  given  freely  until  October  1st, 
then  stopped  as  it  caused  dyspepsia.  Urine:  Sp.  gr.  1020. 
Xo  albumen  or  sugar.  No  history  of  venereal  disease. 
Family  history  good. 

A  I  ml  '-\n\.  L905. —  Right:  Kronlein's  operation  pei-ninned 
under  ether.  The  two  transverse  incisions  wore  made 
witli  ;in  electric  circular  saw  and  the  oblique  by  n  small 
chisel.  Large  rounded  tumour  found  growing  Erom  nasal 
aspeel  of  optic  nerve  and  adherenl  t<>  it  and  t<>  inner 
orbital  wall.     The  tumour  seemed  quite  solid,  but    at   the 

•    momeni     before    excising    I    tried    the    effect    of    an 

ision   into  it,  and   found    it     to  b.e   a    large    cyst,    the 

contents   of    which   were   brownish   in    colour    (suggesting 
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possible  haemorrhage)  semi-fluid  in  consistence,  and  full  of 
cholesterin  crystals.  Ii  was  not  connected  with  the  eth- 
moidal cells.  The  wall  was  partly  destroyed  by  curette 
and  finger-nail  and  the  cavity  drained  fora  fortnight.  The 
lirst  dressing  was  not  removed  until  the  fifth  day,  and,  with 
the  exception  of  slighl  purulent  discharge  from  the  wound, 
the  });iticii!  made  an  uninterrupted  recovery. 

May  9th.  -No  proptosis.  I'  V.  =  ,''s.  Fundus  quite 
Dormal,  veins  not,  full  ;  small  puckered  cicatrix  ;it  lower 
outer  angle  of  orbit . 

•July  Loth. — R.  V.  =  i[  fully.  No  recurrence  of  proptosis. 
Fundus  quite  normal. 

(Card  specimen.     December  8th,  L904. 

Mr.  Jones  asked  for  an  expression  of  views  as  to  the 
pathology  and  treatment  of  the  case. 

Mr.  J.  B.  L.vwi'oiM)  regarded  the  ease  as  one  of  erreat 
interest.  He  was  inclined  to  favour  Mr,  .lone-'-  dia- 
gnosis, thoughhe  could  not  say  with  certainty  thai  ii  was 
tumour  of  the  optic  nerve.  If  it  were  so,  it  probably 
began  primarily  in  the  sheath,  and  did  not  involve  the 
nerve-fibres  to  any  great  extent.  There  was  -till  a  fair 
amount  of  vision.  With  regard  to  further  means  of 
diagnosis  and  possible  treatment,  his  feeling  in  such  a 
ease  would  be  to  expose  the  orbit  by  removing  the  outer 
wall,  after  Kronlein's  method,  and  to  examine  the  contents, 
allowing  the  further  treatment  to  ta  guided  by  what  was 
then  discovered.  He  thought  KronleiiTs  operation  was 
of  much  value  as  an  aid  to  diagnosis  in  obscure  orbital 
eases.  It  was  a  simple  procedure,  quite  easy  t<»  d<>.  ami 
resulted  in  no  ill  consequences.  If  nothing  was  dis- 
covered which  could  be  dealt  with  at  tin1  time,  the  flap 
could  be  put  buck,  union  readily  occurred,  the  patient  was 
no  worse  off,  and  the  surgeon  was  much  better  off,  in  that 
he  had  either  established  or  disestablished  his  previous 
diagnosis. 

Mr.    Lawsoh    thought  it    likelv  it  was   a  tumour  of  the 

o 

orbit,  but    not  of  the  optic  nerve  itself.      It   was  known 
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that  the  usual  sign  of  optic  aerve  tumours  was  blindness 
before  proptosis  ■  in  the  present  case  there  was  proptosis, 
but  still  the  patient  saw.  Also,  optic  neuritis  was  not  a 
common  symptom  of  primary  optic  nerve  tumours. 

Mr.  Treacher  Collins  did  not  think  blindness  was 
necessarily  present  in  cases  of  optic  nerve  tumour,  before 
proptosis  came  on.  He  had  recorded  in  the  Transactions 
of  the  Society  a  case  in  which  there  was  optic  neuritis 
present  and  tumour  of  the  optic  nerve.  In  that  case 
there  was  one  symptom  which  must  be  regarded  as  very 
suggestive  of  tumour  of  the  nerve,  namely,  progressive 
hypermetropia.  He  watched  the  case  for  some  time, 
and  a  month  after  the  first  examination  he  found  an 
increase  in  the  hypermetropia,  showing  that  there  was 
something  pressing-  on  the  globe  behind.  He  considered 
that  tumours  of  the  optic  nerve  were  generally  not  very 
malignant  ;  many  of  them,  indeed,  were  quite  innocent,  a 
sort  of  neuro-fibromatosis  of  the  nerve  taking  place.  In 
sOme  cases  it  was  possible  and  advisable  to  remove  a 
tumour  of  the  optic  nerve  without  removing  the  globe. 
By  Kronlein's  operation  the  optic  nerve  could  be  cul 
close  behind  the  globe  and  at  the  optic  foramen,  so  that  a 
tumour  of  it  could  be  excised  without  removing  the  eyeball, 
a  procedure  which  might  be  adopted  in    the  present  case. 

Mr.  Adams  Frost  remarked  that  the  movements  of  the 
eye  in  the  present  case  seemed  to  be  very  good.  In  most 
of  the  cases  beginning  at  the  optic  nerve  which  he  had 
seen  a  marked  symptom  had  been  great  loss  of  movement, 
but  that  did  not  seem  to  be  so  in  the  present  case. 


4.    Endothelioma  of  orbit  showing  speedy   local  recurrence 
after  removal^  and  also  lymphatic  infection. 

By  Leslie   Paton. 

Patient,  E.  C-  -,  Female,  aet.  ;>>s  years,  married,     Family 
history    good.      No   personal    history    of   cancer,   syphilis, 


ENDOTH  i.i.i«  »\i  \    OF    I IRBIT.  I  I  I 

nor  consumption,  Inn    she    has  had    glands   removed   from 
neck,  -;ik1  to  1 1 : i  vf  been  t  nbercu I' >us. 

Patienl  was  first  seen  al  St.  Mary's  Hospital  in  May, 
L904.  At  thai  time  fchere  was  slight  proptosia  of  right 
eye  with  slight  lateral  displacement.  (There  was  no  actual 
diplopia  but  there  was  >li<_!-ht  dimness  in  binocular  vision.) 
The  proptosis  and  displacement  were  due  to  a  tumour  in 
the  orbit  behind  the  inner  canthus  ;m<l  firmly  attached  to 
the  inner  wall  of  the  orbit.  The  vision  in  the  eye  was  \\, 
and  the  < I isc  and  fundus  were  normal.  Onder  treatment 
with  mercury  and  iodide  there  was  no  diminution  in  the 
Bize  of  the  growth.  A  small  portion  was  removed  in 
.June,  1904,  for  diagnostic  purposes,  and  on  microscopical 
examination  was  thought  fco  be  a  very  fibrous  inflammatory 
growth.  In  consequence  of  this  it  was  decided  to  con- 
tinue the  medicinal  treatment  for  a  time.  By  September 
the  growth  had  very  decidedly  increased  in  size,  the  main 
portion  then  being  on  surface  measurement  nearly  an 
inch  vertically  and  half  an  inch  horizontally,  with  a  long 
tongue  of  growth  running  along  under  the  eyeball  almost 
to  the  outer  angle  of  the  orbit.  It  was  then  decided  to 
remove  the  growth  and  to  attempt  to  save  the  eye.  The 
growth  was  tumid  to  be  attached  bo  the  skin  inside  the 
inner  canthus,  and  very  firmly  attached  to  the  bones 
forming  the  inner  wall  of  the  orbit.  It  extended  back 
almost  to  the  posterior  angle  of  the  orbit,  and  was  of  a 
very  fibrous  consistency.  Sections  oE  the  growth  were  cut 
and  shown  at  the  Society's  meeting  on  November  10th. 
These  left  the  nature  of  the  growth  still  undetermined, 
as  they  were  thought  either  to  be  of  a  very  chronic 
inflammatory  nature,  with  much  fibrosis,  or  else  endo- 
bheliomatous. 

Recurrence  of  the  growth  in  the  orbit  and  infection  of 
the  glands  in  Eront  of  the  parotid  and  down  the  anterior 
border    of   the    stern  o-mastoid    soon    took   place,  and    the 

patient     was    shown     at     tin'     meeting    of     the    Society     "ii 

1  December  8th. 

By  the  kindness  of  the  Council  I  am  allowed  to  append 
vol.  xxv.  16 
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tin1  subsequenl  history  of  the  case.  The  contents  of  the 
<>H >it  were  removed  in  December  as  well  as  the  infected 

glands.  Sections  cut  from  these  proved  to  be  of  exactly 
the  same  nature  as  the  sections  of  the  original  growth, 
masses  "1'  endothelial  cells  occasionally  showing  in  their 
centres  traces  of  a  vessel  wall  (capillary  or  lymphatic), 
and  surrounded  by  dense  masses  of  fibrous  tissue.  In  the 
glands,  the  cellular  element  was  very  marked,  the  fibrous 
element  less  so. 

Subsequently  lymphatic  glands  further  down  the  neck 
and  ultimately  one  in  the  axilla  were  infected.  These 
have  been  removed  in  turn,  and  have  all  proved  to  be  of 
the  same  type. 

The  interest  of  the  case  lies  in  the  mode  of  transmission 
by  lymphatics  of  a  growth  commonly  thought  to  be  only 
locally  malignant,  and  in  the  difficulty  of  coming  to  an}r 
decision  from  the  microscopical  sections  as  to  the  nature 
of  the  growth. 

(November  10th  and  December  %th}  1904.) 


5.    Giant-celled  sarcoma  of  the  orbit. 

By  Percy  Flemming  and  J.  Herbert  Parsons. 

Rachel  B — .  ast.  54  years,  was  admitted  to  University 
C -liege  Hospital  suffering  from  swelling  and  drooping  of 
the   left    upper    lid;   noticed    three    months;    no  pain   or 

tenderness. 

On  examination,  a  swelling  is  to  be  felt  projecting  from 
below  the  outer  two  thirds  of  the  left  upper  orbital 
margin;  distinct  fluctuation  can  be  obtained  al  one  spot, 
but  the  swelling  as  a  whole  feels  solid.  The  eyeball  is 
displaced  downwards,  forwards,  and  inwards,  and  cannol 
be  fully  raised.  Preauricular  gland  not  enlarged.  Vision 
!;.      Disc  and  fundus  normal. 

The  tumour  was  removed  through  an  incision  along  tin* 
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margin  of  the  orbit.  The  root  <>l  the  orbil  appeared  to 
be  invaded  by  the  growth,  and  was  scraped.  There  was 
nol  much  haemorrhage  during  fche  operation,  but  on  remov- 
ing ili»'  gauze  plug  al  the  first  dressing  verj  free  bleeding 
occurred. 

Macroscopic  examination, — The  tumour  is  prismatic 
in  shape,  measuring  35  mm.  by  24  mm.  by  L5  nun.  ii  is 
chocolate-coloured.      The  anterior  surface  is  smooth,  and 

I  i...   17. 


Giant-celled  sarcoma  of  the  orbit.     (Flemming  and  Parsons.) 


shows  a  small  cystic  cavity.  The  upper  and  posterior 
Burfaces  are  rough  and  granular. 

Microscopic  examination. — The  tumour  is  a  typical 
giant-celled  sarcoma.  It  is  highly  cellular,  and  contains 
a  very  Large  number  of  giant  cells,  having  their  nuclei 
massed  in  the  centre  of  the  cells.  The  growth  is  per- 
vaded with  haemorrhages. 

It  will  be  noticed  that  this  tumour  has  all  the  cardinal 
features,  both    macroscopic  and    microscopic,  of  a  myeloid 
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sarcoma.  Wq  have  been  unable  to  find  any  previous 
record  of  a  giant-celled  sarcoma  affecting  the  orbit,  and 
therefore  report  the  case  on  account  of  its  rarity. 

(February  9th,  1905.) 


6.   Orbital  tumour  with  proptosis. 
By  F.  R.  Cross. 

B.  J. — ,  a  carpenter,  was  sent  to  me  yesterday  by  Dr. 
Arnaut  Jones  of  Aberavon,  with  a  considerable  proptosis  of 
the  left  eye,  caused  by  some  swelling  in  the  orbit  behind  it. 

He  gave  the  following  history  :  Two  years  ago  he  struck 
the  ring  edge  of  the  left  orbit  (all  along  the  edge  and 
not  the  eyeball)  a  very  hard  blow  with  a  heavy  wooden 
mallet.  There  soon  followed  some  protrusion  of  the  eye- 
hall,  which  increased  and  rapidly  reached  its  present 
degree.  For  a  year  his  vision  was  not  affected  j  but  it 
has  lately  got  worse,  and  he  complains  of  a  misty  sight 
in  reading;  he  has  considerable  discomfort  in  the  eyeball, 
and  suffers  pain  on  the  left  side  of  the  head.  He  has 
reached  a  stage  when  he  would  almost  prefer  excision  of 
the  globe  if  relief  cannot  be  otherwise  obtained.  But  he 
repeats  that  no  definite  change  in  the  appearance  of  the 
eyeball  lias  taken  place  since  the  time  of  the  accident. 

Present  condition. — Marked  proptosis  of  left  eye,  move- 
ment- only  slightly  impaired.  The  globe  is  readily 
dislocated  Eorwards  through  the  palpebral  aperture.  Pupil 
action  normal.  V.  =  2^  (R.  E.  $ ) .  Field  full.  Media  and 
fund  a-  normal.  Nerve  slight  ly  pallid.  Ocular  conjunct  iva 
quite  white.  The  edge  of  the  orbit  seems  normal.  A 
distinct  -welling  in  id,,  orbit  exists  over  the  region  of 
the  lacrymal  gland,  but  it  passes  some  distance  under  the 
upp.-r  and  outer  orbital  walls,  and  behind  the  eyeball.  It 
Is  somewhat  nodular,  and  softish  in  places.  No  distinct 
tuation.      It   is  tender  on   pressure  above  the  eyeball. 
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The  eyelids  are  natural,  but    there   is  ;i    slightly   yaric< 
condition  of  ;i  lew  conjunctival  veins  a1  the  outer  canthus. 

There  is  no   bruil    nor   pulsation   in    tin-   tumour,   which 
seems  to  be  confined  to  the  orbital  cavity, 

Dr.  Ai.\\i  i  Jones  in  writing  suggests  that   "there  was 

■ 

possibly  al  the  time  of  the  accident  ;i  fracture,  with 
extravasation  of  Mood;  since  thai  organization,  and 
possibly  a  cyst-like  formation  at  the  back  of  the  globe, 
such  as  may  result  in  the  site  of  an  intra-cranial  hema- 
toma after  accident."  It'  we  can  rely  on  the  patient's 
Btorj  thai  the  presenl  condition  so  rapidly  followed  the 
injury  and  has  nol  altered  eince,  the  primary  cause  would 
appear  to  be  haemorrhage,  Imt  it'  haemorrhage,  why  has  it 
nol  absorbed  or  altered  during  all  this  time  ?  I  imagine 
an  haemorrhage  to  have  occurred  in  connection  with  the 
lacrymal  gland,  and  thai  some  cystic  degeneration  or 
change  has  taken  place  in  or  around  the  gland  ;  but  it 
is  possible  thai  the  patient's  story  is  inaccurate,  and  thai 
;i  neoplasm  may  have  formed  independently,  or  possibly 
as  a  result  of  the  accident. 

Card  specimen.      February  8th,  1905.) 

Later  note.  —  Dr.  -Jones  write-:     "  His  sister    18   positive 

thai  the  proptosis  was  as  pronounced  on  Lis  return  home 
on  the  day  of  the  injury  as  it  was  when  you  saw  him 
first.  My  impression  was  thai  the  proptosis  was  gradual, 
Imt  I  think  that  his  statement,  now  confirmed  bj  his 
Bister,  must   be  accepted  as  the  accurate  one." 

February  9th,   L905. 

Further   notes  of    Ii.  J     .   shown    at    the    Ophthalmological 
Soc irt  1/  on   February  9th,  1905. 

Kronlein's  operation  was  performed  by  me  at  the 
Bristol  Eye  Eospital  on  April   18th, 

The  swelling  proved  to  be  a  hard  tumour  ol  the 
lacrymal  gland,  partly  encapsuled,  bul  passing  irregularly 
back  among  tlie  orbital  structures,  l>eliind  the  eyeball  and 
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as  Ear  as  the  apex  of  the  orbit.  A  tree  and  wide  dissec- 
tion was  necessary,  bur  the  optic  nerve  and  eyeball  and 
the  parts  lying  at  the  lower  and  inner  part  of  the  orbit 
were  left  intact.  Mr.  E.  H.  Stock,  House-Surgeon  of  the 
Bristol  Royal  Infirmary,  kindly  mounted  the  tumour  and 
joins  me  in  the  following  report  : 

Naked-eye  appearances. — The  tumour  is  the  size  of  a 
small  Tangerine  orange.  It  cuts  very  like  a  scirrhus  of  the 
breasts.  There  is  no  definite  capsule;  some  of  the  connec- 
tive tissue  and  fat  of  the  orbit  has  been  removed  with  it. 
It  has  a  slightly  concave  surface  on  section. 

Microscopical  examination. — The  tumour  consists  of  a 
matrix  containing  irregular  masses  of  round  and  oat- 
shaped  cells.  Most  of  these  masses  have  spaces  in  them, 
not  lined  with  a  definite  layer  of  cells.  Some  of  the 
spaces  are  empty,  others  are  filled  with  a  non-cellular 
homogeneous  material  which  stains  very  faintly.  Gland- 
cells  are  passing  out  irregularly  into  the  fibrous  tissue 
around  them.  The  matrix  of  connective  tissue  is  branched 
and  irregular  in  places  and  in  others  fibrous.  The  whole 
gives  the  appearance  of  a  fibro-adenoma  or  a  multilocular 
cystic  growth.  No  portion  of  normal  lacrymal  gland 
structure  was  seen  in  any  of  the  sections  made. 

The  haemorrhage  was  considerable  during  the  opera- 
tion, and  it  recurred  in  the  evening,  but  soon  ceased  on 
changing  the  dressings.  Two  days  afterwards  some 
oedema  of  the  lids  and  face  was  noticed,  but  this  soon 
subsided.  On  the  seventh  day  all  sutures  were  removed 
and  the  wround  had  practically  healed.  The  temperature 
was  normal  throughout.  A  month  from  the  operation 
the  patienl  was  discharged. 

June  1st. —  He  was  recently  seen.  No  evidence  of  ;mv 
recurrence  of  tin-  growth,  no  proptosis,  but  some  ptosis 
and  displacement  of  t lie  eyeball  inwards. 

Read  Jum    8th,  L905. 

Mr.  Eene8t  Clarke  said  the  case  bore  some  resemblance 
to  "tie  1m>  showed  before  tin'  Society  some  years  ago  in   ;i 
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small  child.  In  thai  case  originally  the  condition  was 
very  much  as  in  the  present  casi  —  n<>  pulsation,  no  bruit, 
and  it  was  a  hard  tumour.  Pulsation  developed  three 
months  afterwards,  and  it  was  treated  by  Dr.  Lewis  Jones 
by  electrolysis  ;it  St.  Bartholomew's  Bospital,  and  by  thai 
means  the  increase  of  the  growth  was  checked.  It  was 
evidently  of  a  nevoid  character.  He  suggested  thai  Mr. 
Cross's  case  was  one,  probably,  of  traumatic  aneurysm, 
;iik1  thai  its  solid  character  was  due  to  a  Mood-dot  which 
had  probably  become  organised.  WTien  hemadetheman 
bend  down  suddenly  to  bring  more  blood  into  his  eye,  the 
eve  became  more  proptosed,  and,  indeed,  so  much  dislo- 
cated forwards  that  one  had  to  pull  the  upper  lid  over 
it  to  get  it  hack  again.  That  showed  thai  the  increase  of 
blood  came  into  something  definite. 

M  p.  A  i'  am-  Frost  thought  that  against  Mr.  I  hi  1  est  Clarke's 
suggestion  of  aneurysm  would  be  the  fact  that  there  was 
never  any  bruit  or  noise  in  the  head  audible  to  the  patient  ; 
nor  was  there  any  pulsation.  In  all  cases  of  so-called 
aneurysm  of  the  orbit  one  or  both  of  those  occurred.  Be 
thought  the  probable  explanation  was  that  it  was 
originally  a  blood-clot,  which  had  subsequently  undergone 
cystic  d  cLi<  mi  oration. 

Mi-.  Eolmes  Spioeb  thought  that  it'  the  history  of  the 
ease  were  accepted  it  must  be  a  haemorrhage,  because  it 
came  on  suddenly.  Some  years  ago  he  (Mr.  Spicer  saw 
a  child  who  had  orbital  haemorrhage  in  association  with 
scurvy  rickets.  As  is  well  known,  these  haemorrhages  occur 
beneath  the  periosteum.  The  child  recovered  perfectly, 
but  the    proptosis    remained    for  some   years  afterwards, 

certainly  three  or  four  years.  In  the  present  Ca8e  he 
thought  it  possible  that  the  blow  on  the  margin  of  the 
orbit  caused  a  sub-periostea!  haemorrhage,  which  stripped 
off  the  periosteum,  and  the  clol  remained  there  still,  no1 
having  been  entirely  absorbed. 

Mi*.  Listee  suggested  thai  the  case  should  be  X-rayed, 
as  it  was  possible  thai  a  Foreign  body  mighl  have  be, mi 
driven  into  the  orbit  at  the  time  of  the  injury. 
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/.   Neuro-fibroma  of  the  eyeball  and  its  appendages, 

1  > \    E.  Tebacheb  Collins  am>   Rayneb  D.  Batten. 
Clinical  Notes  by   Rayneb  D.  Batten. 

Ai.h'k  S — ,  gst.  14  years,  lias  been  under  observation 
since  June,  1902.  "When  first  seen  the  right  eye  was 
buphthalmic  to  a  marked  degree.  The  cornea  very  large 
with  deep  anterior  chamber.  There  was  some  haze  of  the 
cornea  somewhat  resembling  an  interstitial  keratitis.  The 
pupil  reacted  to  light.  There  was  some  projection  of 
meal  pigment  round  the  lower  margin  of  the  iris.  Vision 
in  right  eye  =  -6^y.  Tension  normal.  No  satisfactory  view 
of  the  fundus  was  obtainable.  In  addition  to  the  above 
there  Avas  marked  hypertrophy  of  the  right  upper  lid  and 
skin  covering  the  orbit,  together  with  a  soft  doughy  swell- 
ing over  the  temporal  fossa.  The  upper  lid  was  large  and 
thick,  covering  the  globe.  The  lower  margin  of  the  pal- 
pebral conjunctiva  protruded.  The  skin  over  the  affected 
parts  was  coarse  and  thick. 

The  left  eye  appeared  normal. 

History. — The  condition  was  noticed  at  birth.  The 
mother  was  told  that  if  she  "  licked  the  e}re  regularly 
it  would  get  better,  which  advice  she  followed  for  some 
\cai-.  The  father  and  mother  are  healthy  and  there  is 
no  history  of  any  defect  amongst  her  brothers  and  sister-. 
There  is  no  evidence  of  syphilis. 

In  December,  1902,  ;i>  the  right  eye  was  irritable  and 
t  he  upper  lid  i insight  ly ,  a  portion  of  the  palpebral  conjunc- 
tiva was  excised,  but   no1  examined. 

The   patient    was    shown   at    a    meeting  of    this  Society   in 

July,  L904,  when  Mr.  'Preacher  Collins  diagnosed  the  ti  le 
nat  are  i >i  t  he  condil  ion. 

A.8  the  eye  was  unsightly,  irritable,  and  painful,  and  the 
mother  was  anxious   For  its  removal,  the  eye  was  excised, 

ether  with  a  wedge-shaped  portion  of  the  upper  lid,  on 


PLATE  XVIII. 

Illustrates   Mr.   E.   Treacher  Collins'   and   Dr.    R.    D.   Batten's 
paper  on  Neuro- fibroma  of  the  Eyeball  (p.  248). 

For  the  photographs  reproducad  on  the  plate  the  writers  are  indebted 

to  Mr.  E.  (/oilier  Green. 

Fig.  1. — Shows  a  section  through  the  tarsus  of  the  upper  eyelid  with 
one  of  the  Meibomian  glands  greatly  distended.  There  is  considerable 
round-cell  infiltration  around  it,  and  also  marked  hyperplasia  of  the 
fibrous  tissue  of  the  part.  Some  of  the  thickened  nerve-fibres  are  shown 
in  section. 

Fig.  2. — Shows  one  of  the  nerves  in  the  upper  eyelid  cut  transversely 

under    a    higher    power.       All    its    fibrous    tissue    elements    are    greatly 
increased  in  amount. 
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PLATE  XIX 

Illustrates   Mr.   E.   Treacher   Collins'  and  Dr.   R.  D.    Batten's 
paper  on  Neurofibroma  of  the  Eyeball  (p.  248). 

For  the  photographs  reproduced  on  the  plate  the  writers  are  indebted 

to  Mr.  E.  Collier  Green. 

Fio.  1. — Shows  a  section  of  the  choroid.  It  is  much  thicker,  denser  in 
structure,  and  more  highly  pigmented  than  normal.  Scattered  through- 
out it  arc  seen  numerous  small,  oval,  light-coloured  bodies;  they  are  the 
hypertrophied  nerve-end  organs. 

Fio.  2. — Shows  some  of  the  hypertrophied  nerve-end  organs  in  the 
choroid  under  a  higher  power.  Some  have  shrunken  away  slightly  from 
the  surrounding  tissue.  A  convoluted  delicate  fibre  is  faintly  shown  in 
the  centre  of  each  of  them.  An  enlarged  nerve  is  seen  to  be  attached 
like  a  stalk  to  the  largest  of  the  bodies. 
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.)ul\    L8th,  1904.     These  were  sent  to   Mr.  Collins  and  bis 
rep<  >rt  forms  I  he  subjecl  <  -I  t  his  pa  per. 

The  patient  was  Been  a  month  ago.  There  was  no 
apparent  increase  in  the  growth.  The  general  appear- 
ance was  improved. 

Pathological  Report  by  E.  Treacher  Collins. 

The  specimens  consist  of  a  piece  of  fche  upper  eyelid 
and  ;i  righl  eyeball. 

Examination  of  the  eyelid.— -The  eyelid  is  much  thick- 
ened ;  al  its  cut  surface  several  thick  cords  of  a  greyish 
white  colour  are  seen  in  seel  ion. 

Microscopically,  the  papillae  of  the  Bkin,  and  also  of  the 
conjunctiva  al  the  lid  margin,  are  seen  to  be  much  en- 
larged; tlic  epithelium  overlying  them  is  much  thickened. 

There  is  extensive  hypertrophy  of  the  fibrous  tissue  <>t 
the  corium.  Towards  the  conjunctival  surface  and  in  the 
vicinity  of  the  Meibomian  glands,  there  are  areas  oi 
dense  round-cell  inflammatory  infiltration;  there  are  also 
numerous  multi-nucleated  gianl  cells. 

The  alveoli  of  the  Meibomian  glands  are  seen  as 
irregular  spaces  lined  by  degenerate,  vacuolated,  epithelial 
cells.  In  some  places  the  protoplasm  of  Beveral  of  these 
cells  seems  to  have  run  together  so  thai  they  look  like 
giant  cells  (Plate  XVIII,  fig.  I).  Some  of  the  spaces 
enclosed  by  these  cells  are  empty,  others  are  filled,  or 
partly  filled,  with  a  homogeneous  or  faintly  granular 
material.  The  subcutaneous  tissue,  like  the  corium,  is 
much  hypertrophied ;  in  it  many  nerves  are  Been  in 
section,  with  extensive  thickening  of  their  endo-  and 
perineurium  I  Plate  XVIII,  fig.  2). 

Pathological  examination  of  <  yeball.  —  I  hameters  measure 
— 1antero-posteriorly  33  mm.,  vertically  25  mm.,  laterally 
26  mm.  The  cornea  is  enlarged  and  globular,  measuring 
laterally  15 mm.,  vertically  14mm.  Its  upper  and  outer 
margin  is  very  ill  defined;  extending  into  it  from  the 
oilier  margin  arc  several   narrow  opaque  lines  which   be- 
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come  smaller  as  they  approach  the  centre.  The  anterior 
chamber  is  very  deep.  The  pupil  is  oval  in  shape,  being- 
wider  laterally  than  vertically;  there  is  well-market  1 
ectropion  of  the  uveal  pigment  at  its  ma  ruin.  The  optie 
nerve  and  its  sheath  appear  normal.  The  ciliary  nerves 
external  to  the  globe  at  its  posterior  pole  are  somewhat 
thicker  than  normal,  and  convoluted.  The  eyeball,  after 
being  frozen,  was  divided  into  two  by  an  antero-posterior 
horizontal  section.  On  section,  the  lens  is  seen  to  be 
flattened  antero-posteriorly.  In  the  lower  half  of  the 
globe  about  its  centre  and  a  little  in  front  of  the  equator 
is  a  circular  patch  of  choroidal  atrophy,  the  white  of 
sclerotic  showing  brightly  through.  Over  this  area  the 
retina  is  adherent  and  in  its  centre  is  some  deep  pigmenta- 
tion. There  are  also  some  scattered  dots  of  choroidal 
atrophy  and  pigment  disturbance,  just  posterior  to  the 
ora  serrata,  in  the  outer  part  of  the  upper  half.  Behind 
the  equator  in  the  outer  part  of  the  globe,  over  a  large 
area,  the  choroid  is  much  thickened  and  its  tissue  appears 
to  be  abnormally  dense.  On  section  in  its  thickest  part 
it  measures  1  mm.  across.  The  retina  is  in  situ  and  the 
vitreous  of  fairly  good  consistency. 

Microscopical  examination  of  the  eyeball. — Cornea  :  The 
surface  epithelium  and  anterior  limiting  membrane  presenl 
their  normal  appearance.  The  substantia  propria  is  thin 
and  between  its  layers  are  seen  linear  tracks  of  elongated 
cells  :  they  are  more  numerous  on  one  side  of  the  section 
than  the  other,  and  are  bigger  and  more  conspicuous  near 
the  margin  of  the  cornea  than  in  its  central  parts.  They 
are  probably  thickened  nerve-fibres  (Fig.  18).  Descemet's 
membrane  is  thin.  There  is  some  dense  laminated  tissue 
in   the   position  of  the   ligamentum   pectinatum   to  which 

the  root    of    the    iris    is   ad  lierent         There  are  no  spaces  of 

Fontana  and  it  Is  difficult  to  identify  the  canal  of  Schlemm 
Iris  and  ciliary  bodies. — Some  pigmented  iris  tissue,  con- 
tinuous with  that   of  the  stroma,  is  seen   to  be  prolonged 
nd  the  angle  of  the  anterior  chamber  and   to  line  the 
posterior   surface  of  the  cornea   for    some  distance  at    its 
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periphery  Fig.  18  .  The  Btroma  of  the  iris,  where  il 
oeases  to  be  adherent  to  the  cornea,  is  trery  thin,  There 
is  marked  ectropion  of  the  uveal  pigment,  and  also  some 
bending  forwards  of  the  sphincter  muscle  al  the  pupillary 
border.  The  ciliary  processes  are  attenuated  and  directed 
straight  inwards  towards  the  sides  of  the  lens.     The  ciliary 

Pio.  L8. 


Photograph  of  section  showing  the  periphery  of  the  cornea  and 
angle  of  the  anterior  chamber.  The  dark  Btreaks  Been  in  the 
anterior  part  of  the  cornea  are  probably  thickened  nerve- 
fibres.  N"  spaces  of  Fontana  or  canal  of  Schlemm  can  be 
made  ont.  Tissue  like  thai  of  Btroma  of  the  iris  is  Been  pro- 
longed forwards  round  the  angle  of  the  anterior  chamber 


muscle,  except  for  alteration  in  shape  due  to  the  dragging 
inwards  of  the  ciliary  processes,  appears  normal. 

The  choroid  over  nearly  the  whole  of  it-  extent  is 
abnormally  dense  in  structure.  In  one  pari  it  Is  quite 
double  its  norma]  thickness  Plate  XIX.  fig.  ;>  .  [ts 
blood-vessels  are  Pew  and  inconspicuous.  It  is  mainly 
composed    of    Layers    of    fibrous    tissue    which    is   highly 
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nucleated.  There  are  an  unusual  number  of  densely 
pigmented  branching  cells.  The  membrane  of  Bruch  and 
the  pigment  epithelium  lining  ir  present  their  normal 
appearance  over  the  thickened  choroid.  In  some  areas 
of  the  thickened  parts  there  are  numerous  small  oval 
bodies  (Plate  XJX,  fig.  3).  The  tissue  immediately  sur- 
rounding them  is  densely  pigmented.  In  some  of  them  a 
capsule  composed  of  a  single  layer  of  flattened  nucleated 
cells  can  be  seen.  In  one  or  two  instances  this  capsule 
has  become  slightly  separated  away  from  the  surrounding 
tissue.  The  core  of  these  oval  bodies  within  the  capsule 
stains  with  eosine ;  it  is  composed  of  delicate  convoluted 
fibres,  which  have  been  cut  in  various  directions  in  different 
sections.  In  some  of  the  bodies,  between  the  fibres,  the 
elongated  nuclei  of  cells  are  seen.  These  oval  bodies 
present  the  appearances  of  nerve  end  organs.  In  one  or 
two  instances  they  are  seen  to  be  prolonged  out  on  one 
side  into  a  stalk-like  projection  which  is  evidently  the 
nerve-fibre  passing  into  the  end  organ  (Plate  XIX,  fig.  4). 

Sections  through  the  atrophic  area,  above  referred  to, 
show  the  retina  and  choroid  there  firmly  united  and  both 
coats  reduced  to  strands  of  nucleated  cells,  a  few  fibres, 
and  patches  of  deep  pigmentation. 

Sclerotic. — Appears  normal  in  structure  though  thinner 
than  usual.  In  it,  sections  passing  through  the  ciliary 
nerves  are  seen,  and  they  appear  slightly  hut  n<>t  very 
Btrikinsfly  larger  than  normal. 

Remarks  by  E.  Treacher  Collins. — The  multiple  soft 
fibromata  of  the  skin  known  as  (t molluscum  fibrosum" 
wen-  in  L882  demonstrated  by  von  Recklinghausen  to  be 
of  nerve  origin,  and  due  to  a  fibromatosis  of  the  terminal 
filaments  of  the  cutaneous  nerves.  Certain  hypertrophies 
of  the  skin  in  a  particular  region  or  Begmenl  of  the  body, 
often  accompanied  by  pigmentation,  and  described  clini- 
cally a-  "congenital  elephantiasis"  are  likewise  of  nerve 
origin,  there  being,  in  addition  to  a  diffuse  hyperplasia  <>l 
the  -kin  and  Bubcutaneous  tissue,  a  marked  overgrowth  "I 
tin-  fibrous  tissue  elements  of  the  cutaneous  nerves. 
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Associated  Frequently  with  these  two  conditions  is  some 
thickening  of  the  nerve-trunks,  or  a  group  of  nerves  sup- 
plying the  pari  may  be  converted  into  a  mass  of  convoluted 
cords  with  nodular  and  fusiform  swellings.  To  this  latter 
condition  Verneuil  gave  the  name  of  "  plexiform  neuroma." 
The  enlargemenl  of  the  nerves  is  seen  microscopically  to 
be  due  to  overgrowth  of  the  peri- and  endoneurium.  The 
convenient  term  "  neuro-fibromatosis "  has  been  introduced 
to  comprise  the  above  different  conditions  essentially  of 
the  same  pathological  type.  A  mosl  useful  monograph  on 
neuroma  and  neuro-fibromatosis  was  published  by  Alexis 
Thomson  (1)  in  L900. 

Eyelids. — Several  cases  of  congenital  elephantiasis  of  the 
eyelids  due  to  neuro-fibromatosis  have  been  recorded.  Mr. 
Snell  (3)  ;it  a  meeting  of  this  Society  in  L903  broughl  for- 
ward three  excellent  examples.  In  two  of  his  cases  I  had 
the  opportunity  of  making  ;i  microscopical  examination  of 
the  hypertrophied  tissue,  and  found,  in  addition  to  the 
genera]  hyperplasia  of  the  skin,  a  plexiform  condition  of 
the  nerves.  In  Mr.  Rayner  Batten's  case  above  described 
a  similar  condition  of  the  lid  was  present.  The  micro- 
scopical appearances  in  Ins  case  were,  however,  compli- 
cated by  there  being  in  addition  to  the  neuro-fibromatosis 
a  periadenitis  around  the  Meibomian  glands.  These 
glands  were  much  enlarged  and  distended,  whilst  in  the 
surrounding  tissue  there  were  numerous  giant-cells  and 
groups  of  inflammatory  leucocyte-. 

Orbit. —  In  one  of  Mr.  SnehVs  cases,  in  a  case  recorded 
by  Sachsalber  (2),  and  in  one  recorded  by  Etockliffe  and 
Parsons  (•]•),  besides  elephantiasis  of  the  eyelids  due  to 
neuro-fibromatosis  there  was  a  plexiform  condition  of  the 
nerves  of  the  orbit,  in  the  last  mentioned  case  causing 
considerable  proptosis  of  the  globe. 

Conjunctiva.- — In   cases   where   an    eyelid    i--    the    seat     of 
this  affection  the  palpebral  conjunctiva   becomes  invol 
in   the   general    hyperplasia.      In    the    discussion    on    Mr. 
Snell  s  paper  before  this  Society  Mi-.  Verhoeff,  "t    Boston, 

mentioned     how     he     had     met     with     a    case    of     plexiform 
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neuroma  of  the  eyelid  in  which  on  the  surface  of  the  eye- 
ball four  or  five  tortuous,  worm-like  bodies  could  also  be 
-con  clinically. 

Buphthalmic  condition  of  eyeball. — In  this  case  of 
Yerhoeff's,  in  Sachsalber's  case,  in  Mr.  SnelPs  second 
case,  and  in  Mr.  Rayner  Batten's  case  here  recorded, 
besides  the  neuro-fibromatosis  of  the  eyelid  there  was  a 
buphthalmic  condition  of  the  eyeball.  In  Mr.  SnelPs 
and  Mr.  Rayner  Batten's  cases  the  buphthalmic  eyeball 
was  excised  and  I  am  much  indebted  to  those  two  gentle- 
men for  kindly  handing  me  the  specimens  for  pathological 
examination.  In  connection  with  these  buphthalmic  eyes 
the  question  arises  as  to  whether  the  enlargement  of  the 
globe  is  in  some  way  directly  connected  with  the  neuro- 
fibromatosis or  whether  it  is  brought  about,  as  is  usual  in 
other  cases  of  congenital  buphthalmos,  by  increase  of 
tension  due  to  some  mal-development  of  the  channels  of 
exit  for  the  intra-ocular  fluid.  In  both  the  eyes  I  have 
examined  I  find  considerable  malformation  about  the 
angle  of  the  anterior  chamber.  The  spaces  of  Fontana 
do  not  seem  to  have  been  developed.  In  each  eye  there 
was  a  broad  adhesion  of  the  iris  to  the  posterior  surface 
of  the  cornea  at  its  periphery,  those  structures  never 
apparently  having  become  properly  separated  during 
foetal  life.  I  think  there  can  be  no  doubt  that  the 
enlargement  of  the  eyeball  in  these  two  cases  was 
secondary  to  an  increase  of  tension.  Though  the  buph- 
thalmic condition  of  the  eyeballs  is  accounted  for  in  this 
way,  there  is  evidence  that  individual  parts  of  the  eye  do 
become  affected  by  this  condition  of  neuro-fibromatosis. 

Sclerotic  and  cornea. — In  the  buphthalmic  eye  from  Mr. 
SnelPs  case  I  was  able  to  demonstrate  the  ciliary  nerves 
in  the  anterior  part  of  the  sclera  thickened  by  overgrowth 
of  their  peri-  and  ondoneuriuni.  J  also  demonstrated 
how  tracts  of  elongated  cells  could  be  traced  from  these 
thickened  nerves  into  the  substantia  propria  of  the  cornea. 
showing  thai  there  was  some  thickening  of  the  terminal 
filaments  of   the  ciliary  nerves   supplying   thai   structure. 
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In  Mr.  Rayner  Batten's  case,  in  the  cornea  both  before 
and  after  removal  of  the  eye,  Beveral  thin  grey  lines 
could  be  seen  passing  From  its  periphery  towards  the 
centre.  Sections  of  the  front  of  this  eye  examined 
microscopically  Bhowed  these  Btreaks  to  be  due  to  tracks 
of  elongated  cells,  Bimilar  to  those  mel  with  in  Mr.  SnelPa 
case.  Unlike  Mr.  SnelPs  case,  however,  the  Ciliary 
nerves  in  the  anterior  pari  of  the  sclera  did  riol  >how 
any  conspicuous  overgrowths  of   fibrous  tissue. 

Iris. — In  Sachsalber's  case  microscopical  examination 
of  the  eyeball  showed  an  increase  of  the  peri-  and  endo- 
neurium  of  the  nerves  of  the  iris.  In  Mr.  Snell's  second 
case,  in  which  the  eyeball  on  the  side  affected  was  small 
and  shrunken,  he  describes  the  iris  ns  being  purplish- 
brown  in  colour,  with  course,  irregular,  yellowish  markings 
near  its  pupillary  margin.  In  neither  of  the  two  buph- 
thalmic  eyes  which  I  have  examined  microscopically  was 
there  any  neuro-fibromatosis  of  the  iris  or  ciliary  body. 

Choroid. — The  choroid  was,  however,  in  both  markedly 
affected.  In  both  it  was  considerably  thickened  and  denser 
than  usual,  due  to  an  abnormal  overgrowth  of  its  fibrous 
tissue  elements.  The  fibrous  tissue  was  arranged  in  layers 
and  highly  nucleated.  Scattered  throughout  the  thick- 
ened tissue  were  an  abnormal  number  of  deeply-pigmented 
cells.  The  blood-vessels  seemed  few  in  number  and  formed 
a  very  much  less  conspicuous  constituent  than  they  do 
in  normal  choroid.  In  Rayner  Batten's  ease  numerous 
sections  were  seen,  in  the  hypertrophied  tissue,  of  small 
Oval  bodies  with  a  nucleated  cellular  capsule  and  a  con- 
voluted fibre  forming  the  core.  I  think  there  can  lie  little 
doubt  that  these  oval  bodies  are  nerve-end  organs.  Bodies 
of  a  similar  character  were  found  by  Parsons  in  the 
orbital  growth  in  Rockliffe's  case. 

Ciliary  nerve)  at  /><>sf,ri<>r  /><>!,  of  eyeball. — In  Snell's 
case  the  ciliary  nerves  external  to  the  sclerotic  at  the  pos- 
terior pole  ^\'  the  globe  were  Been,  with  the  naked  eye,  to 
be  enlarged  and  present  a  plexiform  appearance.  Micro* 
Bcopical  sections  showed  a  marked  increase  of  their  peri- 
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and  endoneurium.  In  Mr.  Rayner  Batten's  case  the  ciliary 
nerves  in  this  position  were  much  less  markedly  affected  ; 
they  were,  however,  slightly  enlarged  and  tortuous. 

h  will  be  seen  from  the  foregoing  that  all  portions  of 
the  ciliary  nerves  supplying  the  eye  may  be  affected  by 
tlii-  congenital  fibromatosis,  and  that  in  the  uveal  tract, 
as  in  the  skin,  associated  with  the  neuro-fibromatosis  there 
may  ho  a  general  hyperplasia  of  the  fibrous  tissue  of  the 
part.  The  extent  of  the  affection  varies,  however,  in  its 
distribution,  sometimes  being  confined  to  one  set  of  ciliary 
nerves,  and  the  part  supplied  by  them,  and  sometimes  to 
another.  In  some  cases  only  the  terminal  filaments  and 
end  organs  of  the  nerves  are  involved,  and  in  others  the 
larger  trunks  are  also  affected. 

Optic  nerve. — The  optic  nerve  besides  the  ciliary  nerves 
is  liable  to  a  diffuse  overgrowth  of  its  fibrous-tissue  elements. 
Many  neoplasms  of  the  optic  nerve  have  been  found,  not  to 
be  localised  tumours,  but  a  general  diffuse  hyperplasia  of 
the  fibrous  tissue.  This  hyperplasia  may  involve  the 
intercranial  portion  of  the  nerve  as  well  as  the  orbital. 
The  non-removal  of  the  entire  growth  in  some  cases  has 
not  been  followed  by  any  ill  results,  showing  that  the 
neoplasm  was  not  of  a  malignant  character.  In  some 
tumours  of  the  optic  nerve  the  fibromatosis  involves  the 
pial  sheath,  or  perineurium,  the  trabeculaa  extending 
from  it  into  the  nerve  and  the  so-called  neuroglia,  or 
endoneurium;  in  others  it  has  been  confined  to  one  of 
these  divisions,  or  has  affected  one  more  extensively 
than    another  (5). 

Retina. — J  know  no  condition  of  the  retina  to  which 
the  term " neuro-fibromatosis "  would  be  applicable'.  So  far 
as  1  know  no  case  of  fibromatosis  of  the  optic  nerve  has 
been  recorded  which  has  been  accompanied  by  a  new 
growth  in  the  retina.  Mr.  Bland-Sutton  in  his  book  <m 
Tumours  says  that  ever  since  he  became  acquainted  with 
the  changes  in  nerves  of  the  so-called  plexiform  neuroma, 
ij  seemed  to  him  that  they  were  akin  to  the  localised 
neuroglia    overgrowths    in    the    brain    known    as    glioma. 
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There  is,  however,  nothing  akin  between  neuro-fibro- 
matosia  and  bhe  exceedingly  malignant  small  pound- 
celled  growth  which  is  termed  "glioma  of  the  retina." 
The  reason  the  retina  Is  never  the  Beat  of  this  affection 
is  probably  because  it  is  entirely  derived,  with  the  ex- 
ception of  its  blood-vessels,  from  neural  epiblast,  neuro- 
fibromatosis being  essentially  a  hyperplasia  of  tissue  of 
mesoblast  ic   origin. 
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8.   Sarcoma  of  the  choroid  of  an  unusual  type  (right.) 
By  Arnold  Lawson  and  J.  Herbert  Parsons. 

The  patient  was  a  man,  set.  34  years,  and  an  acrobal  by 
profession,  who  gave  the  following  history: 

He  first  began  to  notice  thai  the  sighl  of  the  right  eye 
was  failing  twelve  months  ago,  but  he  had  squinted  for 
about  two  years.  The  sighl  in  the  ri»-ht  eye  urew  rapidly 
worse,  and  for  the  Last  few  months  he  had  been  unable  to 
see  anything  with  this  eye.  Three  months  ago  he  first 
noticed  the  appearance  of  a  bluish-black  swelling  on  the 
outer  side  of  the  right  eye.  The  swelling  has  rapidly  in- 
n-eased in  size,  and  lately  he  has  suffered  from  bouts  of 
acute  pain  in  that  eye.  His  general  health  is  good  in 
every  way. 

Vol..   x\v.  17 
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dition  of  the  affected  rigid  eye. — The  greater  part  of 
the  outer  aspect  of  the  globe  is  covered  by  a  purplish  - 
black  swelling,  which  extends  as  far  back  as  the  equator, 

and  anteriorly  reaches  to  within  a  few  millimetres  of  the 
corneal  limbus.  Its  lower  limit  is  roughly  bounded  by 
a  line  drawn  horizontally  backwards  from  the  centre  of 
the  pupil,  and  practically  the  whole  of  the  external  aspect 
of  the  globe  above  this  level,  and  within  the  limits  above 
mentioned,  is  occupied  by  the  swelling.  The  growth 
forms  a  perfectly  smooth  uniform  mass  covered  by  con- 
junctiva, the  vessels  of  which  are  universally  engorged. 
Its  elevation  above  the  healthy  sclera  is  slight  posteriorly, 
but  gradually  becomes  more  marked,  so  that  at  its  anterior 
extremity  the  growth  forms  a  rounded  projection  of  con- 
siderable size,  with  steep  and  abrupt  edges.  The  cornea, 
iris,  and  pupil  are  all  normal.  The  intra-ocular  tension  is 
normal.  The  lens  is  completely  cataractous.  There  is  no 
perception  of  light.  The  eye  converges  about  15°.  There 
is  no  limitation  of  movement.  The  vision  in  the  unaffected 
eye  is  ^;  with  Hm.  =  1  D.    Media  and  fundus  normal. 

Remarks. — The  appearance  of  the  growth  is  w^ell  shown 
in  the  accompanying  sketch,- and  it  will  be  seen  at  once 
that  it  bears  a  striking  resemblance  to  a  scleral  staphyloma, 
from  which,  indeed,  it  was  impossible  to  diagnose  it  with 
absolute  certainty,  because  the  cataractous  nature  of  tin- 
lens  rendered  internal  examination  of  the  eye  impossible. 

The  chief  points  against  the  diagnosis  of  staphyloma 
were  (a)  the  healthy  condition  of  the  cornea,  pupil,  and 
iris;    (b)  the  absence  of  history  of  inflammation  or  injury  ; 

(c)  the  well-defined  margins  of  the  swelling,  with  sudden 
transition  from  completely  healthy  to  very  diseased  tissues  ; 

(d)  the  absence  of  all  subjective  Bymptoms  except    loss  of 
lit   until  a   very   recent   date  ;    and    (e)  the    very   rapid 

formal  ion  of  t  he  growth. 

On  the  other  hand,  the  protrusion  was  strangely  unlike 
the  usual  appearance  presented  by  a  sarcoma  bulging 
through  the  Bclera.  The  swelling  presented  the  Bmooth 
uniformity  of  an   inflammatory  protrusion   as  opposed  to 
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the  Qodulated  or  ^ungating  excrescence  usually  associated 
with  herniating  sarcoma.  The  pigmentation,  too,  was 
remarkably  even  throughout,  and  partook  of  1 1 1  <  •  purplish 
discoloration  commonly  seen  in  staphylomata,  whilst  there 
were  none  of  the  patches  of  brown  pigment  of  various 
densities  scattered  aboul  the  confines  and  body  of  the 
tumour  which  are  almost  invariably  a  marked  feature  of 
malignant  growl  lis. 

The  presence  of  concomitant  squint,  which  was  known 

Pio.  L9 


Sarcoma  of  the  choroid  splitting  the  Bclerotio  into  layers,  a  fine 
layer  covering  the  growth  externally.  The  retina  was  every- 
where in  its  normal  situation — not  detached.  The  growth 
simulated  a  scleral  staphyloma  very  closely,  and,  making  the 

diagnosis  more  difficult,  the  lens  was  completely  cataractons. 

to  have  existed  for  at  least  two  years,  combined  with  the 
cataractons  condition  of  the  lens,  might  point  to  a  failure 
of  sight  of  much  Longer  duration  than  the  history  warrants, 
and  so  more  likelyto  be  due  to  inflammatory  change  than 
to  a  neoplasm ;  but,  on  the  other  hand,  the  complete 
absence  of  Lighl  perception,  with  a  perfectly  healthy  con- 
dition of  the  iris  and  cornea,  Btrongly  suggested  a  retinal 
detachmenl  as  the  cause  of  blindness.  On  the  whole,  the 
evidence  strongly  favoured  the  diagnosis  of  sarcoma  of 
the   choroid,   which    had    pursued  an    unusual    method  of 
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infiltrating  the  scleral  coat.  The  accompanying  patho- 
logical report  made  by  Mr.  Parsons  after  enucleation 
Fully  explains  the  extraordinary  clinical  features  of  the 
growth. 

Pathological  examination  by  J.  Herbert  Parsons. 

The    eye   was    hardened   in    10   per    cent,    formol   and 
bisected  in  a  horizontal  direction. 

Fig.  20. 


S.ncoiiiii  of  the  choroid.      x   2\. 


Macroscopic  examination. — A.  c,  dec])  j  iris  slightly 
retracted  al  angle.  Lens  in  situ.  There  is  a  large,  very 
black  sarcoma  of  the  choroid  extending  from  the  ciliary 
body  to  the  optic  nerve  on  the  outer  side;  it  increases  in 
thickness  posteriorly  (Fig.  '20).  The  sclerotic  appears  bo 
-|»ln  bythe  growth.  The  retina  is  everywhere  apposed 
the  tumour.     The  choroid  is  in  situ  on  bhe  inner  Bide. 
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Microscopic  examination:  —  Cornea  nearly  normal; 
Descemet's  membrane  slightly  wrinkled,  A.  <■.,  : 1 1 1 lt I < •  - 
blocked  by  narrow,  firm  peripheral  anterior  synechia, 
[ids  atrophic,  nol  infiltrated.  Ciliary  body  infiltrated 
only  «'ii  externa]  surface.  Retina  much  degenerated. 
( Jhoroid  ;ii  rophic  on  t  he  inner  side. 

The  growth  is  a  v<-rv  deeply  pigmented  sarcoma  of  the 
choroid.  It  is  covered  by  a  thin  layer  of  sclerotic. 
Anteriorly  there  is  a  large  island  of  sclerotic  in  the  section. 
The  most  anterior  pari  is  covered  by  episcleral  tissue. 

It  is  probable  that  the  growth  started  in  the  neighbour- 
hood of  a  vorticose  vein,  and  thus  infiltrated  the  sclerotic 
;it  an  early  stage.      (Card  specimen.    March  9thf  1905.) 

Mr.  Treacheb  Collins  said  it  was,  in  its  mode  of  growth, 
nnlike  any  form  of  sarcoma  of  the  choroid   he  bad  seen 

before.  The  points  to  which  Mr.  Parsons  had  drawn 
attention  made  it  unlike  "fat  sarcoma,"  and  it  was  also 
unlike  the  ordinary  mushroom-shaped  sarcoma  of  the 
choroid.  The  clinical  appearances  were  so  exceptional 
for  sarcoma  of  the  choroid  that  w hen  Mr.  Lawson  showed 
him  the  case  lie  had  not  diagnosed  it  as  such,  although  there 
was  no  doubt  aboul  the  necessity  of  removing  the  eye. 

Mr.  List  BE    said    that     Mr.   Lawson,  who    kindl\    Bhowed 
him  the  case  at  Moorfields,  did  not  mention,  in  his  remarks, 
that  there  was   a    small    portion    of    growth    visible    at    the 
angle  of   the   anterior  chamber,    which    he    (Mr.    Lister 
regarded  as  being  of  great  importance  in  the  diagnosis. 


9.  A  further   instance    in    which  glioma  occurred   in  more 
than  one  member  of  the  same  family. 

By  Simeon   Smell. 

Fred  W — ,  eet.  2  years  and  3  months,  was  brought   to 
me    at    the    Royal     [nfirmary    on    April    1st,    L905,      The 


262  TUMOURS. 

mother  had  observed  a  peculiar  yellow  cast  in  the  left 
eye  when  the  child  was  3  months  old.  This  had  gradually 
become  more  marked.  A  similar  appearance  had  been 
noticed  in  the  right  eye  for  the  last  three  months.  The 
sight  in  each  eye  was  very  imperfect,  the  left  being  the 
worse,  but  with  the  right  the  child  was  able  to  find  his 
way  about. 

The  mother  had  been  alarmed  at  these  peculiar 
appearances  as  her  only  other  child  had  been  similarly 
affected  and  had  ultimately  died.  She  gave  the  follow- 
ing account : 

Violet  M.  W —  was  born  in  January,  1897.  About 
three  months  after  birth  the  mother  noticed  a  yellow  cast 
in  the  left  eye.  It  gradually  became  more  distinct,  and  a 
yellow  reflex  was  observed  by  her  in  the  right  eye  when 
the  child  was  about  18  months  old.  She  was  taken  to 
the  Eoyal  Berkshire  Hospital,  Reading,  and  afterwards  to 
the  Ophthalmic  Hospital,  Moor  fields.  The  mother  was 
then  told  that  there  was  a  tumour  in  the  left  eye.  The 
eye  was  excised.  In  a  few  weeks  the  right  eye  was 
quite  blind.  It  was  not  removed,  however,  apparently 
because  the  growth  had  recurred  in  the  left  orbit.  This 
recurrent  tumour  was  the  size  of  an  orange  and  the 
surface  used  to  bleed.  The  right  eye  became  larger  and 
more  and  more  distinct  and  the  child  died  when  2  years 
and  9  months  old. 

Mr.  Treacher  Collins  kindly  ascertained  for  me  that  this 
child  was  a  patient  at  Moorhelds  for  glioma,  and  a  note  on 
July  25th,  1899,  stated  that  there  was  recurrence  in  the 

skei  and  ;i  yellow*  reflex   Erom  the  other  pupil. 

Returning  now  to  the  child,  Fred  W — ,  glioma  was 
diagnosed  as  being  present  in  each  eye,  and  the  following 
notes  were  made  on  bis  admission  : 

A  yellow  reflex  ban  be  seen  in  each  eye.  Tension  in 
both  eye-  m >nn;i I.  I n  the  Left  eye  there  is  a  yellowish- 
white  mass  covering  the  disc  and  il  is  aboul  five  times 
the  size  of  the  papilla  ;  the  surface  is  irregular,  and  Bmall 
can    I-  i    coursing  over   it.      In    some    plai 
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especially  below  (inverted  image),  there  are  patches 
where  a  red  reflex  is  obtainable.  In  the  righl  eve  thi 
is  ;i  Large  mass  al  the  back,  the  details  of  which  are  no! 
so  clearly  made  <>ut.  On  fche  nasal  side  are  some  almost 
discrete-looking  patche  The  tumour  is  mosl  marked  in 
i he  upper  a ml  inner  quadra nl . 

The  Left  eye  was  enucleated  on  April  17th.  Mr.  Collins, 
wlm  kindly  undertook  to  make  a  microscopical  examination, 
reported  thai  fche  growth  \\;i-  ;i  glioma.  The  position 
w;iv  then  put  before  fche  parents,  and  at  their  request  the 
righl  eye  was  removed  on  May  22nd. 

In  the  last  volume  of  the ' Transactions '  of  tins  Society 
I  related  ;i  e;ise  of  glioma  occurring  in  two  members  of 
the  same  family.  In  one  instance,  which  was  fatal,  both 
eyes  were  affected.  J  have  made  inquiries  as  t<>  fche  con- 
dition of  the  patient,  a  girl,  then  set.  \l  months,  who  was 
under  my  care,  and  lor  whom    I   enucleated  the  right  eye 

for  glioma.  At  the  time  I  reported  the  ease  the  left  eye 
was  still  sound,  and  \)v.  Grodwin,  the  medical  attendant  of 
the  family,  has  kindly  ascertained  for  me  that  up  to  the 
present  time  this  child  lias  remained  in  perfect  health  and 
that  the  left  eye  is  good,  and  there  has  been  no  recurrence 
in  the  other  orbit. 

Until  recently  no  instances  were  recorded  in  which 
glioma  had  been  noticed  in  more  than  one  member  of  fche 
same  family.  In  the  paper  referred  to  I  quoted  the  only 
instances  which  I  was  aware  up  to  fchat  time  had  been 
published..  1  am  now  able  fco-nighl  to  add  another 
instance  to  the  small  number  which  have  been  recorded. 
A  Feature  to  note  in  the  ease  J  am  now  relating  is  that 
both  eyes  in  each  of  the  two  children  were  affected.  In 
fche  instance  I  recorded  last  year  only  one  eye  was  affected, 

fchough  in  fche  other  case  in  fche  same  family  both  eyes  had 
glioma.  In  the  case  I  mentioned  by  Knelis  in  each  of  the 
two  instances  only  one  eye  was  affected.  In  Marshall's 
family  one  eye    was    affected    in   the    first    child,  one    ill   the 

second,  and   one  in   t  he  t  hird. 
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Note  on  the  pathological  i  lamination  of  the  left  eye  of  Fred 
W —  received  from  Mr.  Simeon  Snell,  April,  1905. 

The  eyeball,  which  presented  no  abnormal  appearances 
externally,  was,  after  being  hardened  and  frozen,  opened 
by  an  antero-posterior  vertical  section. 

The  structures  in  the  anterior  half  of  the  globe  appeared 
healthy.  The  retina  was  in  situ;  in  it  in  the  outer  half 
of  the  posterior  part  of  the  globe  was  a  circular,  raised 
greyish  mass  measuring  9  mm.  in  diameter.  In  this  mass 
were  some  dense  white  irregular  markings.  It  was  at  its 
highest  part  raised  2  mm.  above  the  surface  of  the  sur- 
rounding retina.  The  inner  border  of  the  patch  extended 
up  to  the  outer  border  of  the  optic  disc.  In  the  retina,  at 
the  posterior  part  of  the  inner  half  of  the  globe,  a  similar 
-mailer  grey  raised  patch  was  seen.  It  was  entirely 
separate  from  the  other  and  had  not  any  white  markings 
in  it.      It  measured  7  mm.  in  diameter. 

Microscopical  sections  were  made  of  the  smaller  patch 
in  the  inner  half.  They  show  :  A  new  growth  composed 
of  cells  typical  of  those  met  with  in  glioma  of  the  retina. 
They  have  a  large  round  nucleus  and  very  little  cellular 
protoplasm  surrounding  it.  In  only  one  part  of  the  patch 
is  there  a  small  area  showing  any  necrotic  changes.  The 
cells  in  places  shew  a  tendency  to  arrangement  in  rings  of 
varying  size.  The  thickness  of  the  new  growth  in  its 
widest  part  is  about  three  times  that  of  the  normal  retina. 
Where  it  is  thickest  it  is  seen  to  replace  all  the  layers  ..I' 
the  retina.  As  it  tapers  off  on  each  side,  the  first  layers 
of  the  retina  to  make  their  appearance  arc  the  inner  ones 
— the  nerve-fibre  layer,  the  ganglion  cell  layer,  and  the 
inner  granular  and  inner  nuclear  layers.  It  is  not  until 
the  growth  baa  continued  some  distance  further  outwards 
that  it  ceases  i"  replace  the  outer  granular,  outer  nuclear, 
;iikI  pod  and  cone  layers.  The  <jt.>\\iIi  springs  therefore 
chiefly  from  the  external  surface  of  the  retina  and  must 
garded    as  a    <jli<>in<t   exophytum.  :tions   of   the 
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optic    nerve    Prom    behind    the    lamina    oribrosa    show    no 

involvement  of  ii  by  gliomatou8  growth. 

B.  TBE  \<  ilia:  ( /OLLIN8. 

Report  on  the  pathological  examination  of  the  right  eyt  of 
Frederick  \\ —  received  from  Mr.  Snell,  June,  L905. 

The  eyeball,  which  was  preserved  in  formol,  presented 
no  external  abnormality.  After  being  frozen  it  \\;i- 
opened  by  an  antero-posterior  vertical  Bection. 

The  anterior  pari  of  tin-  eye  appeared  normal.  The 
lens  whs  somewhal  flattened  antero-posteriorly.  A  grey- 
coloured  growth,  with  whitish  markings  in  it,  occupied 
two-thirds  of  the  interior  of  the  eve  posterior  i<>  the 
lens.  It  grewmainly  from  the  outer  surf  ace  of  the  retina, 
hut  in  places  was  seen  to  have  broken  through  into  the 
vitreous,  and  had  given  rise  to  floccnlent  masses  in  thai 
struct  lire. 

Microscopically  the  sections  of  the  growth  show  the 
typical  appearances  of  glioma  of  the  retina.  There  are 
areas  of  small  round  cells,  nearly  nil  nucleus,  which  stain 
deeply,  and  other  necrotic  areas  which  do  not  stain  with 
haematoxylin.  There  are  also  a  few  rings  of  the  so-called 
"neuro-opit  helial  cells"  of  AVintersteiner.  Scattered 
throughout  the  vitreous  humour  are  small  circular  collec- 
tions of  typical' glioma  cells.  'Hie  growth  extends  into 
the  head  of  the  optic  nerve  on  the  inner  surface  of  the 
lamina  cribrosa,  but  not  external  to  that  structure.    There 

is  sonic4  excess  of  cells  in   the   pial   sheath   of  the    nerve    for 

a  short  distance  behind  the  eye j  they  are  not.  however, 

of   the    same    type    as    those    composing    the    new     growth. 

At  its  point   of    section    the    nerve    and    its    sheath     present 

their  normal  appearance.  E.  Tkeacheb  Collins. 

{July  7 fit,  1905.) 

Mr.  Johnson  Tayloe  said  that  some  years  ago  he  ex- 
cised a   child's  eye   for  glioma,  and    he  gol   glioma   in  the 

other   eve,  and   had   since  died.       The  mother  of  that   child 
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had   an  eye  excised  in  early  life  at   another  eye  hospital, 
and  he  believed  that  also  was  for  glioma. 


10.  King  sarcoma  of  the  uveal  tract  originating  close  to 
the  angle  of  the  anterior  chamber.  Intense  melan- 
osis of  the  iris  and  of  the  angle  of  the  anterior 
chamber  in  its  icliole  circumference. 

By  L.  Werner,  M.B.    (Dublin). 

D.  H — ,  an  apparently  healthy  lad,  aat.  18  years,  Avas 
admitted  to  the  Ophthalmic  Department  of  the  "  Mater" 
Hospital,  under  my  care,  on  December  16th,  1903,  on 
account  of  loss  of  sight  in  the  right  eye.  He  began  to 
remark  the  failure  of  sight  nine  months  previous  to  his 
admission,  and  at  the  same  time  he  noticed  that  some 
dark  spots  were  beginning  to  form  on  the  coloured  part 
(iris)  of  the  eye.  As  the  spots  increased  the  sight 
gradually  became  worse.  The  eye  was  never  red  or  in- 
flamed and  never  gave  him  much  pain.  Any  discomfort 
which  he  may  have  felt  was  slight  and  limited  to  the 
eyeball  itself. 

He  never  had  any  serious  illness.  His  father  and  mother, 
four  brothers,  ami  three  sisters,  all  enjoy  good  health  and 
had  never  suffered  from  any  affection  of  the  eyes. 

The  firsl  glance  at  the  boy,  at  a  short  distance,  gave 
me  the  impression  that  the  iris  was  absenl  in  the  right 
eye.  du  closer  examination,  however,  it  was  clear  thai 
this  erroneous  impression  was  caused  by  an  abnormal 
pigmentation  of  the  iris,  which  had  produced  a  very 
striking  contrasl  between  the  two  eyes,  ;i  contrast  which 
was  enhanced  by  the  Eaci  thai  the  iris  of  the  left  eye  wi  - 
of  b  pale  greyish-blue  colour.  The  anterior  chamber  was 
deep.  The  pupil,  which  was  quite  circular  and  free  from 
adhesions,  was  larger  khan  the  oilier,  and  measured  :>>-> 
mm.  as  compared  with  2  nun.  in  the  tefl  eye.     There  was 
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;i  slow  consensual  but  no  direct  contraction  on  exposure 
to  light.  Willi  tin-  affected  eye  tin-  boj  could  only  dis- 
tinguish the  motion  of  the  hand  close  dp*  'I'.  -+-  I  and 
the  ophthalmoscope  revealed  ;i  deep  glaucomatous  ••up. 

The  iris  was  almost  completely  covered  with  coal-black 
patches  of  pigment,  variable  in  shape  and  size  (PI.  XX,  fig.  1  . 
Some  of  the  small  spots  were  < j 1 1 i t * ■  isolated,  bul  tnosl  of 
the  patches  were  more  or  less  confluent.  The  pigment 
appeared  to  be  on  the  surface  and  in  places  slightly  raised 
above  it.  A-  a  rule  it  did  nol  reach  the  pupillary  border 
except  in  the  lower  inner  quadrant.  At  the  outer  Bide, 
slightly  below  the  horizontal  meridian,  a  dark  brown 
mass,  with  a  free  convex  surface,  could  be  seen  wedged 
into  the  angle  of  the  anterior  chamber  and  flattened 
agai nst  the  cornea.  It  measured  :>>  to  4  nun.  vertically, 
hut  projected  very  little  beyond  the  corneal  margin  into 
the  anterior  chamber.  The  smallest  pigment  spots  were 
situated  at  the  upper  outer  pari  of  the  iris,  where  the 
pigmentation  was  least.  The  tissue  of  the  iris  in  the 
unpigniented  pnrts  was  paler  and  greyer  than  the  iris  of 
the  sound  eye. 

The  clinical  diagnosis  was  " sarcoma  of  the  iris  with 
secondary  glaucoma,"  and  the  eve  was  therefore  enu- 
cleated;    The  boy  is  in  perfect  health  at  present — that   is 

to  say,  a   year  and    five  months  alter  the  operation. 

Ju  order  to  obtain  a  satisfactory  picture  of  the  appear- 
ance of  the  iris,  I  removed  the  cornea,  being  careful  to 
leave  the  margin  projecting  over  the  tumour.     It  was  also 

found   necessary   to  retain   a    portion  of   the  corneal   margin 

in  the  whole  circumference  of  the  eye.  as  the  angle  of  the 
anterior  chamber  was  quite  black  with  pigment.  The 
cornea,  alter  removal, showed  no  pigmentation  on  its  inner 
surface.  All  the  anterior  half  of  the  eye  was  cut  into 
sections,  so  that  no  part  of  it  escaped  examination.  Some 
were  made1  peripherally  through  the  angle  of  the  anterior 
chamber,  both  above  and  below,  just  inside  the  corneal 
margin — that  is  to  say,  almost  at  a  tangent  to  it.  All  wire 
in  an  antero-posterior  direction  except  some  from  the  most 
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deeply  pigmented  portion  o\'  the  iris,  in  the  lower  inner 
quadrant,  which  were  cut  parallel  to  the  surface  of  the 
iris.  Preparations  were  bleached  by  permanganate  of 
potash  and  oxalic  acid  (Alfieri),  and  the  sections  of  the 
optic  nerve  were  in  addition  stained  by  Weigert's  myeline 
stain. 

Microscopic  examination. — The  first  thing  which  claims 
attention  is  the  comparatively  large  tumour  at  the  outer 
side  of  the  anterior  chamber.  Studied  in  sections  at  right 
angles  to  its  length,  it  appeared  triangular  in  shape,  with 
its  apex  at  the  origin  of  the  ciliary  muscle  and  the  base 
towards  the  anterior  chamber,  the  sides  being  formed  by 
the  cornea  and  iris.  At  the  centre,  where  it  was  largest, 
the  base  was  rounded  and  not  so  straight  as  is  represented 
in  PI.  XX ,  fig.  2,  which  is  taken  from  a  section  near  the  lower 
edge  of  the  tumour.  The  greatest  measurements  were 
1*7  mm.  from  base  to  apex  and  1*4  mm.  at  the  base,  the 
latter  being  the  depth  of  the  anterior  chamber  at  that  point. 
Traced  upwards,  the  tumour  becomes  more  rounded  off  and 
comes  less  into  contact  with  the  cornea.  It  then  diminishes, 
to  form  a  small  mass  near  the  root  of  the  iris,  and  finally 
becomes  reduced  to  a  flat  band  on  its  surface.  A  similar 
tlat  growth  is  visible  on  the  iris  below  the  tumour.  Oppo- 
site the  largest  part  of  the  tumour  the  iris  is  displaced 
backwards,  so  that  the  posterior  surface  is  convex  or 
even  benl  at  right  angles.  The  pigment  epithelium 
of  the  iris  is  generally  separated  from  the  tumour  by  a 
layer  of  norma]  iris.  The  membrane  of  Descemot  is  un- 
altered over  the  surface  of  the  tumour,  but  the  ligamentum 
pectinatum  is  more  or  less  absorbed  into  it,  the  fibres 
being  compressed  and  the  meshes  Tilled  with  pigment  colls. 
The  now  growth  is  entirely  cellular  in  structure,  the  col's 
being  closely  packed,  apparently  without  any  intercellular 
Bubstance.  The  main  portion  consists  of  spindle  cells, 
collected  into  interlacing  bundles  cut  in  various  directions, 
.ind    whose   nuclei   consequently    appear   to   be  elongated, 

J,  or  round,  according  bo  the  directions  of  the  bundles. 
On    the  Burface,  where   they  are   bathed    by  the   aqueous 
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humour,  they  >h«>w  b  tendency  to  become  club-shaped  and 
their  extremities  ai»e  more  or  less  separated  from  one 
another.  In  Borne  parts,  more  especially  where  the  tumour 
encroaches  on  the  iris,  the  structure  is  different.  Sere 
the  cells  are  large,  round,  or  polygonal,  and  arranged  in 
;ui  alveolar  manner.  There  is  uo  connective-tissue  stroma 
Burrounding  the  alveoli,  which  are  merely  marked  out  by 
irregular  pigmented  cell-,  or  one  or  two  rows  of  spindle 
cells.  The  tumour  is  only  moderately  pigmented,  com- 
pared to  the  parts  to  be  subsequently  described.  In  Borne 
of  the  sections  there  is  a  cent  ml  light-coloured  area  from 
which  the  pigment  spreads  out  in  an  areolar  manner. 
( "lose  to  the  iris  and  ciliary  bodyil  consists  of  isolated  bul 
deeply  pigmented  cells,  lying  for  the  most  part  between 
the  alveoli.  In  bleached  specimens  the  central  pigmented 
area  resolves  itself  into  a  homogeneous  structureless  mass 
of  degenerated  cells  with  shrunken  nuclei.  Sections  of 
pigmented  cell  processes  and  \'vw  pigment  granules  are 
also  to  be  seen.  As  regards  the  cellular  distribution  of 
the  pigment,  the  endothelioid  cells  contained  in  the  alveoli, 
as  well  as  the  majority  of  spindle  cells,  are  devoid  of 
it;  some  of  the  latter  and  also  the  degenerated  central 
cells  are  only  moderately  pigmented,  the  granules  being 
of  a  light  brown  colour  and  not  sufficienl  to  conceal  the 
nuclei  of  the  spindle  cells.  The  most  deeply  pigmented 
are  the  old  irregularly  shaped  cells,  referred  to  above, 
which  are  loaded  with  coarse  black  granule-  so  as  to  hide 
the  nucleus  completely. 

The  tumour  is  supplied  with  a  lair  number  of  small 
capillary  vessels,  whose  walls  are  constituted  by  a  single 
layer  of  spindle  cells.  In  many  caseS  they  can  only  he 
recognised  as  vessels  by  the  presence  of  a  few  red  COr- 
puscles.        A    few    large    spaces    lined    by    tumour   Cells    and 

containing  blood  are  met  with  also  j  t!i'_\  are  vascular 
channels  and  no1  blood-extravasations.  The  capillary 
vessels  lie  mostly  between  the  spindle-cell  bundles  a-  well 
as  between  the  alveoli.  There  are  no  signs  of  inflamma- 
tion    whatsoever,    and     with    the    exception    of    tin1   central 
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pigmented  area  no  other  evidence  of  degeneration  or 
necrosis.  As  regards  the  iris,  it  will  facilitate  the  descrip- 
tion if  I  first  draw  attention  to  the  neighbourhood  of  the 
large  tumour,  and  then  proceed  to  give  an  account  of 
the  remaining  portions.  The  extension  of  the  tumour  on  to 
the  iris  is  confined  to  the  surface  of  the  latter,  and  is 
separated  from  the  normal  tissue  of  the  iris  underneath  it  by 
a  sharply-defined  edge  (PI.  XX,  fig.  2).  In  some  places  it 
consists  of  a  superficial  layer  of  spindle  cells,  mostly  in  longi- 
tudinal bundles, and  a  deeper  alveolated  portion,  resembling, 
in  fact,  the  tumour  itself,  while  in  other  parts  the  alveolar 
layer  exists  alone.  This  extension  of  the  tumour,  which  is 
very  slightly  pigmented,  can  be  traced  into  a  deeply  - 
pigmented  layer,  similar  to  that  which  is  found  on  the 
surface  of  the  iris  in  other  parts.  Strange  to  say,  opposite 
the  largest  part  of  the  tumour  there  is  little  or  no  out- 
growth on  the  iris,  the  extension  being  most  noticeable 
towards  the  upper  and  lower  ends.  The  remaining  por- 
tions of  the  iris  exhibit  a  variable  amount  of  pigmentation, 
superficial  or  deep,  which  in  some  sections  reaches  a  most 
remarkable  degree.  The  pigmentation  is  most  frequentl}- 
confined  to  the  surface  of  the  iris,  where  it  varies  con- 
siderably in  extent  and  thickness.  In  some  places  it  forms 
a  layer  of  only  one  or  two  cells  in  depth,  while  in  others  it  is 
almost  half  the  thickness  of  the  iris  (PI.  XXII,  fig.  1).  It 
consists  of  finely  but  deeply-pigmented  spindle  or  branched 
cells,  mostly  the  former,  with  long  overlapping  processes. 
Flat  bleached  sections,  as  in  PI.  XXI,  fig.  2,  show  the 
character  of  the  cells  particularly  we'll.  The  branched 
cell  depicted  measured  IS  ^  and  one  of  its  branches  37  /x. 
Some  of  the  surface  cells  are  greatly  swollen  in  t  lie  centre  SO 
a-  to  presenl    a  convex  outline  above  and  8  flat  side  beneath 

like  a  cocked  hat.  These  cells  often  project  above  the  others, 
and  appear  to  lie  held  in  place  by  bhe  processes  nt  either 
end  dipping  down  amongst  bheir  neighbours.  As  a  pule 
bhe   ti  — we   of   bhe  iris   underneath    bhe   pigment    layer    is 

normal,  and  even  contains  no  chr atophores,  a  condition 

one  might  expect  in  a  pale  blue  iris, but   occasionally, and 
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more  especially  towards  the  angle  of  the  anterior  chamber, 
the  pigmented  cells  invade  the  deeper  parts  of  the  iris.  In 
;i  section  jusl  bekro  the  level  of  the  Large  tumour  they  can 
he  seen  dipping  down  into  one  of  the  crypts,  which  is  also 
partially  lined  with  black  pear-shaped  cells  (PL  XXI, 
fig,  8).  In  addition  to  the  pigmentation  a  Few  small,  micro- 
scopic tumours  were  Found  on  the  Burface.  These  are  of 
two  kinds;  the  first,  which  is  shown  in  PI.  XXII,  fig.  _\ 
consists  of  ;i  central  core  of,  apparently,  iris  tissue  with 
one  or  more  vessels,  surrounded  by  a  ring  of  pigment. 
A  similar  Formation  is  sometimes  met  with  in  the  iris,  on  ;i 
level  with  the  upper  surface.  The  second  variety  is  com- 
posed entirely  of  pigmented  cells,  the  result  of  a  localu 
proliferation  on  the  surface.  It  is  found  near  the 
angle  of  the  anterior  chamber,  whereas  the  others  are 
situated  near  the  pupillary  border.  In  the  upper  and 
outer  quadrant  where  the  pigmentation  is  least,  the  iris 
is  thin,  and  some  of  the  vessels  are  almost  closed  by 
hyaline  thickening  of  their  walls.  The  uveal  pigment  i> 
normal. 

The  condil  ion  of  t  ho  angle  of  the  anU  rim-  chambt  r,  where 
it  is  not  occupied  by  the  large  tumour  first  described,  is 
extremely  interesting.  It  is  generally  rounded  ofE  and 
deeper  than  normal,  and  is,  in  most  cases,  lined  by  a  single 
layer  of  deeply  pigmented  cells,  which  are  placed  at  righl 
angles  to  the  surface  (PL  XX,  fig.  3).  Some  have  broad 
bases,  while  others  are  polypoid  or  pear-shaped,  and  are 
aarrowed  into  a  slender  stalk  at  their  point  of  attachment, 
giving  the  impression  that  they  could  readily  become 
detached.  This  pigmented  lining  extends  From  the  com- 
mencement of  the  ligamentum  pectinatum  in  front  (0*6 
mm.  on  the  hack  of  the  cornea-sclerotic)  round  the  angle 

of   the  anterior  chamber  and    on   to  the    surface   of    the  iris 

for    ;i    distance   of    about   a  millimetre.      In  some  pla< 

these  cells  proliferate  so  as  to  produce  tuft-like  tumours 
in  the  angle  sinn'hir  to  the  first  variety  of  microscopic 
tumour  on  the  iris.  In  the  sections  made  through  the 
lowest   part    o\'   the    angle.    ju>t    inside   the   corneal    margin 
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and  almost  tangential  to  it,  the  cell-proliferation  is  still 
more  active,  and  tonus  a  very  thick  layer,  internal  to  which 
a  large  number  of  round,  deeply-pigmented  cells  lie  free 
in  the  anterior  chamber  (PL  XXI,  fig.  1).  They  measure 
from  7  to  30  p.  When  bleached  the  large  cells  exhibit 
small  shrunken  nuclei,  whereas  in  the  smaller  ones  they 
are  normal.  In  rare  cases  the  nucleus  is  divided. 
These  cells  have  evidently  fallen  to  the  bottom  of  the 
anterior  chamber,  as  I  failed  to  find  them  in  similar 
Bections  made  above,  or  in  the  numerous  sections  of  other 
] tarts  of  the  eye. 

The  ciliary  hody  is  also  affected  in  the  whole  of  its 
circuit,  but,  except  in  the  region  of  the  large  tumour,  the 
cli a niies  are  limited  to  a  small  area  close  to  the  angle  of 
the  anterior  chamber,  between  the  origin  of  the  ciliary 
muscle  and  ligamentum  pectinatum  in  front  and  the  root 
of  the  iris  and  commencement  of  the  ciliary  processes 
behind.  The  infiltration  is  composed  chiefly  of  pigmented 
cells,  amongst  which  lie  round  or  polygonal  cells  with 
large  pale  nuclei,  and  containing  little  or  no  pigment. 
These  cells  occur  singly  or  in  round  clusters,  and  they  are 
occasionally  met  with  in  the  root  of  the  iris.  Some  of  the 
Larger  ones  possess  two  or  three  nuclei. 

A-  a  rule,  the  ciliary  body  is  not  involved  further  back 
than  the  point  where  the  ciliary  processes  begin,  except 
opposite  some  parts  of  the  tumour  in  the  angle  of  the 
anterior  chamber.  In  one  section  a  ciliary  process  is 
converted  into  a  solid  pigmented  mass,  the  tumour  cells 
reaching  as  Ear  as  the  epithelium.  The  innermost  Layers 
of  the  ciliary  muscle  arc  in  places  infiltrated  with  pigment, 
hat,  on  the  whole,  it  is  very  little  altered.  Nowhere  does 
tin-  disease  exti  nd  as  Ear  as  the  choroid. 

In  every  pari  <>l  the  eve,  even  in  that  which  shows  the 

signs  of  the  affection   least,  the  canal  of  Sehleiinn   and   the 

meshes  of  the  ligamentum  pectinatum  are  Pull  of  pigmented 

cells  (PI.  XX  1 1 ,  fig.  3).    Iii  most  of  the  sections  they  have  in- 

led  the  perivascular  lymph  spaces  at  the  corneo-scleral 

junction,  and  iii  one  of  them  a  small  episcleral   collection 
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Illustrates  Mr.  L.  Werner's  paper  on  Ring  Sarcoma  of  the 
Uveal  Tract  originating  close  to  the  Angle  of  the  Anterior 
Chamber  ;  Intense  Melanosis  of  the  Iris  and  of  the  Angle 
of  the  Anterior  Chamber  in  its  whole  Circumference  (p.  266). 

Fig.  1. — Shows  the  pigment  on  the  anterior  surface  of  the  iris.  The 
cornea  has  been  removed,  (a)  Indicates  the  position  of  the  tumour  in 
the  allele  of  the  anterior  chamber,  and  also  the  direction  of  the  sections 
through  it.      x   2. 

Fig.  2. — Transverse  section  through  the  tumour  a  little  below  its 
centre.     Note  the  flat  extension  on  the  iris.      x  20. 

Fig.  3. — Section  at  upper  inner  quadrant,    c.  Polypoid  pigmented  cells 
lining  anterior  chamber.     I.  Ligamentum  pectinatum  and  da*])  layers  of 
cornea  which  alone  are  present,  the  rest  having  separated  artificially 
t.  New-growth  composed  of  clusters  of  pigmentedand  nnpigmented  cells 
x  130. 
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Illustrates  Mr.  L.  Werner's  paper  on  King  Sarcoma  of  the  Uveal 
Tract  originating  close  to  the  Angle  of  the  Anterior 
Chamber  ;  Intense  Melanosis  of  the  Iris  and  of  the  Angle  of 
the  Anterior  Chamber  in  its  whole  Circumference  (p.  266). 

Fig.  1. — Section  through  the  lower  part  of  the  angle  of  the  anterior 
chamber,   bleached,  showing  cells  free  in  the  anterior  chamber.     The 
large  cells  have  shrunken  nuclei.     Near  the  centre  is  a  small  cell  con- 
taining two  nuclei,     c.  Proliferation  of  cells  on  lig.  pect.    %.  Base  of  iris, 
x   160. 

Fig.  2. — Bleached  section  of  deeply  pigmented  portion  of  iris  cut 
parallel  to  the  surface.  Showing  a  large  branched  cell,  with  large  oval 
nucleus,  a  club-shaped  cell  close  to  it,  and  some  spindle  cells.  A  few 
small  round  cells  are  also  visible.      x   600. 

Fig.  3. — Crypt  in  the  iris  lined  by  deeply  pigmented  cells,     u.  Uvea 
pigment,  partly  separated  in  the  section,      x  2()(). 
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Illustrates  Mr.  L.  Werner's  paper  on  King  Sarcoma  of  the  Uveal 
Tract  originating  close  to  the  Angle  of  the  Anterior 
Chamber  ;  Intense  Melanosis  of  the  Iris  and  of  the  Angle  of 
the  Anterior  Chamber  in  its  whole  Circumference  (p.  266). 

Fig.  1. — Section  through  iris,  at  lower  inner  quadrant,  showing  thick 
pigmented  growth  on  the  anterior  surface.  Note  the  small  quantity  of 
pigment  in  the  iris  stroma.     Uveal  pigment  below,      x   100. 

Fig.  2. — From  same  section  as  Fig.  1,  but  near  the  pupil.  The  small 
tumour  contains  a  couple  of  blood-vessels  at  its  centre.  The  commence- 
ment of  the  sphincter  muscle  is  seen  near  the  uveal  pigment  and  the  Ions 
below  it.      x   120. 

Fig.  3. — Section  just  below  the  tumour,  showing  involvement  of 
ciliary  processes,  canal  of  Schlemm  with  vessels  opening  into  it.  and  a 
flat  formation  on  the  Lris  which  consisted  of  a  superficial  layer  of  spindle 
cells  and  a  deeper  alveolar  portion       x  20. 
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is  noticeable.  A  very  slight  cellular,  subconjunctival 
Infiltration  of  ail  inflammatory  nature  can  be  seen  in  a  lew 
-.•ci  ions. 

Tin-  pari  of  bhe  cornea  removed,  which  comprised  the 
whole  of  il  excepl  the  very  margin,  is  perfectly  normal,  ae  us 
Likewise  bhe  membrane  of  Descemet.  In  the  portion 
attached  to  the  eyeball  the  cells  of  the  membrane  of 
Descemel  do  nol  bake  any  active  pari  in  bhe  disease.  Thej 
exhibited  no  change  in  shape  or  transition  into  bhe  pig- 
mented cells  lining  bhe  angle  of  bhe  anterior  chamber.  The 
latter  seemed  bo  overlie  bhem  as  bhey  became  flatter  al 
their  passage  into  bhe  cells  of  bhe  Ligamentum  pectinatum. 
The  lens  is  also  normal. 

The  optic  disc  shows  a  glaucomatous  cup  1  mm.  in 
depth,  with  overhanging  edges.  The  nerve  itself  is  in  a 
condition  of  advanced  atrophy.  The  outer  two  thirds 
present  ;m  i edematous  appearance;  the  connective-tissue 
Eramework  and  neuroglia  network  are  much  distended 
and  the  enclosed  spaces  are  apparently  empty.  In  the  inner 
third,  on  tin'  other  hand,  the  tissue  is  more  compacl  than 
Hernial,  although  some  appearance  of  the  normal  arrange- 
ment into  longitudinal  bundles  is  retained.  It  is,  however, 
also  atrophied,  but  the  atrophy  is  the  result  of  neuritis. 
The  vessels  are  numerous,  bhe  septa  irregular,  and  the 
nuclei  greatly  increased  in  number,  partly  owing  i"  pro- 
liferation of  the -neuroglia  cells,  but  also  to  an  invasion  of 
wandering  leucocytes  with  their  characteristically  mis- 
shapen nuclei.  The  relative  distribution  of  the  two  por- 
tions is  well  brought  out  in  transverse  sections,  in  which 
tin1   neuritic    part    occupies    a   crescent  ic    area    at    the    inner 

side  of  the  nerve.  Sections  stained  by  Weigert's  myelin 
stain  show  that  very  few  nerve-fibres  are  left.  In  Longi- 
tudinal  sections  two  or  three  bundles  are  visible  close  to 
the  pial  sheath  at  the  outer  side;  in  transverse  sections' 
likewise  they  are  only  found  along  bhe  outer  edge.  None 
:it  all  exist  in  the  inflamed  <>r  inner  portion.  I  may  add 
that  sections  of  a  normal  nerve  stained  and  mounted  at 
the    same    time    gave    perfect    results. 
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//<  marks. — Tin's  case  evidently  enters  into  the  category 
of  diffuse  sarcoma  of  the  uveal  tract,  the  main  character- 
istics of  which  have  been  recently  summed  up  by  Parsons  (1). 
In  the  choroid  they  are  known  as  flat  sarcoma,  while  the 
term  "  ring  sarcoma  "  is  given  to  them  when  they  originate 
in  the  ciliary  body  and  iris.  My  case  is  a  typical  example  of 
the  second  variety,  and  shows  in  a  very  remarkable  manner 
the  widespread  infiltration  and  dissemination  which  occurs 
in  this  form  of  the  disease.  The  tumour  seems  to  have 
originated  in  that  portion  of  the  ciliary  region  which  lies 
close  to  the  ano-le  of  the  anterior  chamber  and  root  of  the 
iris,  as  the  circumscribed  growth,  even  where  it  had  attained 
its  greatest  size,  did  not  reach  back  further  than  the  point 
where  the  ciliary  processes  began  ;  moreover,  the  ring-like 
infiltration,  consisting  partly  of  unpigmented  endothelioid 
cells,  was  also  confined  to  this  area.  Extension  of  the 
tumour,  or  infiltration  backwards  in  the  direction  of  the 
ciliary  processes,  occurred  only  at  the  upper  and  lower  part  - 
of  the  large  tumour,  and  never  reached  as  far  as  the 
choroid.  Kwetzky  (2),  who  was  the  first  to  use  the 
expression  "ring  sarcoma/'  regarded  his  case  as  unique 
in  the  limitation  of  the  disease  to  the  ciliary  body  and 
iris.  In  my  case  the  affected  area  was  still  more  restricted, 
namely  to  the  neighbourhood  of  the  angle  of  the  anterior 
chamber,  resembling  in  this  respect  the  case  described  by 
Hanke  (3)  to  which  I  shall  refer  again. 

The  combination  of  a  definite  tumour  with  a  diffused 
growth  in  the  iris,  such  as  we  find  in  this  instance,  is  the 
usual  condition.  The  small  metastatic  growths  near  the 
pupillary  border  have  also  been  previously  observed 
Meyerhoff,  Case  4)  (4).  The  manner  in  which  the  iris 
became  affected,  aparl  Erom  the  direct  extension  of  the 
tumour,  is,  I  think,  Fairly  well  indicated.  The  deposition 
of  the  pigmented  cells  at  the  bottom  of  the  anterior 
chamber,  the  greater  proliferation  of  the  cells  covering 
the  ligamentum  pectinatum  and  pool  of  the  iris  in  this 
position,  and  the  Eacl  thai  the  upper  pari  of  the  iris  was 
the  leasl  affected  tend  io  prove  thai  the  cells  found  thru 
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w;i\  into  fche  aqueous  humour,  either  from  the  surface  of 
the  tumour  where  1 1 m ■  \  wen-  loosely  attached  or  from  the 
meshes  of  the  Ligamentum  pectinatum,  and  that,  while 
Borne  of  them  Cell  to  the  bottom  of  the  anterior  chaml 
others  became  grafted  on  the  surface  of  fche  iris  or  pene- 
trated it,  and  cither  proliferated  themselves,  or  perhaps 
imparted  a  malignant  tendency  to  the  Lining  endothelium 
and  cells  of  the  anterior  Limiting  Layer.  The  appearance 
of  tlif  single  Layer  of  pigmented  cells  Lining  the  angle  of 
the  anterior  chamber  and  tin*  base  of  the  iris  buj  the 

view  that  they  are  pigmented  and  overgrown  endothelial 
cells.  Whether  fche  pigmented  Layer  on  the  surface  of  fche 
iris  is  a  resull  of  fche  proliferation  of  tumour  cells  or 
chromatophores  it  is  impossible  fco  say;  fche  majority  cer- 
tainly Look  Like  altered  chromatophores. 

\\  ith  reference  fco  fche  deposition  of  cells  in  the  anterior 
chamber  I  may  mention  thai  similar  deposits  have  been 
observed  in  fche  vitreous  humour  by  Ewetzky  and    Meyer- 

hoff    (Case    6),    and    clusters    of    cells,    some  of   wliicli    were 

pigmented,  were  found  on  fche  membrane  of  Descemel  by 
Ilanke.  The  cells  in  the  vitreous  humour  in  Kwetzkv'- 
case  were,  as  Kamocki  (5)  points  out, evidently  degenerated, 

as     indicated    by   the    shrunken   appearance  of  their  nuclei, 

and  were  incapable  of  proliferating.  In  my  case  the 
Larger  cells, when  bleached, exhibited  these  shrivelled  nuclei, 
hut  in  the  smaller  ones  fche  nucleus  was  quite  plump,  and  a 
few  of  the  Latter  even  contained  two  nuclei.  The  La 
cells  presented,  in  fact,  the  same  appearance  as  the  Large 
round  pigmented  cells  which  are  found  in  melanotic  sar- 
comata, and   did    imt    look    like   leucocytes  which    had    taken 

up  pigment.  Ewetzky  remarks  that  the  structure  and 
position  of  the  iris  are  mosl  favourable  for  the  diffusion 
of  tumour;  the  absence  on  its  surface  of  an  elastic 
membrane  such  as  exists  in  the  choroid,  the  slight  re- 
sistance which  the  delicate  endothelium  offers  to  young 
actively  contractile  cells,  t  ogel  her  with  the  spongy  structure 
and  the  presence  of  the  crypts,  all  these  are  conditions 
which  greatly  help  the  entrance  and  exit  of  wandering  cells. 
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A.S  1  mentioned  before,  the  only  case  which  exactly 
corresponded  to  mine  in  the  limitation  of  the  new  cell- 
formation  to  the  parts  in  close  proximity  to  the  angle  of 
the  anterior  chamber  is  Hanke's;  but  it  differs  from  mine 
in  some  respects,  more  especially  in  the  morphology  of  the 
cells,  which  in  his  case  are  undoubtedly  endothelial,  the 
majority  being  round  or  polygonal,  and  the  spindle  cells 
few.  Through  the  kindness  of  Mr.  Parsons  I  had  an 
opportunity  of  examining  a  section  of  Hankers  case  which 
he  had  in  his  possession  and  which  he  lent  me.  The  case 
was  originally  described  as  an  endothelioma  of  the  angle 
of  the  anterior  chamber  and  ligamentum  pectinatum,  and 
figures  as  such  in  the  works  on  the  pathology  of  the  eye 
by  Ginsberg  and  Parsons.  It  also  appears  in  the  list  of 
thirty-one  cases  of  diffuse  sarcomata  collected  by  Parsons, 
who  advances  many  reasons  in  favour  of  their  endothelial 
origin,  and  at  the  same  time  points  out  that  the  spindle 
shape  of  the  cells  in  parts  of  the  tumours  and  the  pig- 
mentation cannot  be  taken  as  evidence  against  this  view. 
Even  in  the  eye  itself  the  comparatively  inert  cells  of 
the  membrane  of  Descemet  become  transformed  into 
spindle  cells  in  the  neighbourhood  of  wounds  of  the  cornea 
(Alt,  6),  and  Hanke  noticed  in  his  tumour  all  stages  of 
transition  from  polygonal  into  spindle  cells.  The  plexi- 
Eorm  arrangement  of  the  spindle  cells  which  is  fre- 
quently ^ven  in  endotheliomata  was  very  well  marked 
in  my  case. 

Glaucoma  was  present  in  most  of  the  recorded  cases  of 
diffuse  sarcoma,  and  in  some  the  diagnosis  of  intra-ocular 
tumour  whs  not  made  until  the  eye  was  examined  micro- 

»pically.  In  the  presenl  case  the  glaucoma  was  un- 
doubtedly caused  by  the  infiltration  at  the  angle  of  the 
anterior  chamber;  the  Increased  depth  of  the  anterior 
chamber  and  the  age  of  the  patienl  put  primary  glaucoma 
ou1  of  the  question.  In  Hankers  case  there  was  evidence 
of  peripheral  adhesions  between  the  iris  and  the  cornea, 
and  partly  for  this  reason  he  concluded  thai  the  glaucoma 
eded   the    de\ elopmenl   of  t he   t amour,   and   t hut   t he 
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proliferation  of  tin-  endothelium  was  due  to  the  altered 
condition  <>l  nutrition  consequent  on  the  lymph  Bta 
produced  by  the  occlusion  <•!'  the  angle  <>l  the  anterior 
chamber.  .!!<■  does  not, however,  seem  to  be  quite  positive 
;il»«)iii  i  In'-,  ,-i-  lie  begins  the  sentence  following  this  explana- 
tion wit  1 1  i  he  expression,  "  At  all  events  "  ("  Jedenf alls  "), 
thereby  implying  thai  he  entertained  doubts  as  to  the 
correct  ness  of  his  views.  Apart  from  the  fact  thai  such  a 
degree  of  proliferation  of  the  endothelium  has  never  been 
previously  observed  in  the  large  number  of  cases  of  primary 
glaucoma  which  must  have  been  submitted  to  microscopical 
examination,  the  history  of  his  patient  seems  to  me  to 
point  to  ;i  different  conclusion.  The  woman  lost  her  Bight, 
without  pain  or  inflammation  in  the  eye,  and  became  com- 
pletely blind  in  two  months.  If,  then,  she  had  primary 
glaucoma,  it  must  have  been  the  chronic  form,  and  it  is 
vitv  unlikely  thai  it  should  have  produced  complete  blind- 
ness in  such  a  short  time.  She  had  also  complained  of 
attacks  of  dimness  in  the  other  eye,  but  on  examination  it 
was  found  to  be  normal. 

Two  cases  of  flat  sarcoma  of  the  choroid  have  recently 
been  published,  one  by  A.  Knap])  (7),  and  the  other  by 
Henderson  (8),  which,  wit  h  the  present  case  and   the  tliirty- 

one  collected  by  Parsons,  make  a  total  of  thirty-four  cases 
of  diffuse  Barcoma,  In  twenty-one  of  these  the  ciliary 
region  was  involved,  and  eight  at  Least  of  the  latter  were  r 
sarcomata;  I  say  at  Least  because  a  Pew  which  appear  to 
me  to  be  doubtful  should,  perhaps  be  added.  The  eighl 
cases  are  those  of  Kwetxky,  Kopetzky  von  Rechtperg  (*>), 
Meyerhoff  (10)  (Cases  3,  5,  and  b),  Banke,  Parsons  (11  . 
and  mine.  The  doubtful  ones  are  Kamocki's,  Grroenouw's 
(12),  and  Mieyerhoff's  (Case  7).  As  Par  back  as  L882,  in 
the  second  volume  of  the  Trari8actiona  of  this  Society,  a 

case     has     heen     recorded    by    Yoso    Solomons    u\'    melanotic 

Barcoma  of  the  iris,  which  was  examined  microscopically 
by  Priestley  Smith,  who  observed  an  infiltration  of  the 
whole  circle  of  the  angle  of  the  anterior  chamber,  the 
cells  extending  into  the  ciliary  muscle  and  base  of  the  iris. 
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The  description  is  brief,  but,  so  far  as  it  goes,  seems  to 
warrant  its  inclusion  in  the  list  of  ring  sarcomata.  It 
does  not,  however,  figure  in  Parsons'  table.  After  all, 
whether  a  circumscribed  tumour  of  the  iris  or  ciliary 
body  combined  with  a  cellular  infiltration  of  the  whole 
circle  of  the  ligamentum  pectinatum,  but  without  any 
circular  infiltration  in  the  iris  or  ciliary  region,  should 
be  called  a  ring  sarcoma  or  not,  does  not  signify,  pro- 
vided the  diffuse,  infiltrating  character  of  the  growth  be 
recognised. 

I  wish,  in  conclusion,  to  express  my  thanks  to  Mr. 
Herbert  C.  Mooney,  Curator  of  the  Museum  of  Pathology  in 
the  Royal  Victoria  Eye  and  Ear  Hospital,  who  kindly 
imbedded  the  specimen  and  permitted  me  to  use  his 
microtome. 

P.S. — Subsequent  to  the  meeting  at  which  this  com- 
munication was  made  Mr.  Nettleship  kindly  sent  me  a 
copy  of  a  paper,  published  by  him  in  the  Path.  Soc. 
Trans.,'  vol.  xxvii  (1876),  entitled  "Case  of  Sarcoma 
of  the  Outer  Surface  of  the  Sclerotic,  with  commencing 
Invasion  of  the  Ciliary  Body  and  Iris."  I  have  no 
doubt  that  this  was  a  case  of  ring*  sarcoma  and  I 
believe  that  the  external  tumour  was  a  secondary  growth, 
the  extension  taking  place  from  within  outwards  and  not 
vice  versa,  as  Mr.  Nettleship  thought.  The  interior  of 
the  eye  in  its  whole  circumference  presented  appearances 
exactly  similar  to  those  in  my  case,  in  which  there  was  no 
external  growth.  We  know  now  that  primary  epibulbar 
sarcomata  very  rarely  penetrate  the  eyeball,  and  that 
extra-ocular  secondary  tumours  are  prone  to  occur  in 
diffuse  intra-ocular  sarcomata,  although  not  so  readily  in 
the  ring  sarcomata  as  in  the  Hat  tumours.  Mr.  Nettleship' s 
patient,  like  mine,  also  had  glaucoma  with  a  deep  anteri  >r 
chandler,  a  further  presumption  in  favour  of  my  view,  for 
while  glaucoma  Is  the  rule  in  ring  sarcoma,  it  is  absent 
in  primary  epibulbar  growths  This  case,  therefore, 
deserves  to  be  included  in  the  lisl  of  ring  sarcomata,  and 
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if  we  add  thai  of  von  Solomon's,  the  total  of  the  recorded 
cases  wnuld  amounl  to  ten. 
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Mr.  J.  11.  Parsons  remarked  thai  Mr.  Werner  Ii;i<l  nol 
laid  stress  on  the  rarity  of  the  case.  Ee  believed  the 
presenl  was  only  the  seventh  case  that  had  been  described. 
Jlr  (Mr.   Parsons)    had  bad  the  good   fortune   to  and 

describe  one  case. 
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XIII.    MUSCULAR    ANOMALIES. 

1.    Congenital    weakness   in    action   of  left  superior  rectus, 
with   over-action  of  levator  palpebrse  superioris. 

Ity  Leslie  Paton. 

M.  B — ,  a  girl,  a?t.  9  years.  Since  she  was  quite  a  babb- 
it has  been  noticed  that  her  left  eye  seems  different  from 
her  right.  According  to  the  mother  the  condition  varies 
from  time  to  time.  She  has  twice  had  diphtheria,  but 
the  condition  is  certainly  antecedent  to  the  first  attack. 

On  examination  the  left  palpebral  aperture  is  noticed 
to  be  wider  than  the  right,  and  the  left  eye  is  set  on 
a  lower  level  than  the  right  eye.  When  the  child 
looks  downwards  the  visual  axes  become  nearly  parallel, 
and  as  she  looks  upward  slowly  this  parallelism  is  main- 
tained at  first ;  then  as  the  left  eye  begins  to  lag  behind 
the  right  eye  in  its  upward  movement  then-  is  a  sudden 
lifting  of  the  left  upper  lid.  The  power  of  upward  move- 
ment in  the  left  eye  is  distinctly  defective.  The  vision  in 
each  eye  is  normal,  =   |,  and  the  pupils  react  well. 

[Card  specimen,      June  20th,   1905.) 

Mr.  Bbebert  Fisheb  fchoughl  a  mechanical  explanation 
was  required  For  the  condition  rather  than  a  nervous  one. 
h  was  known  thai  there  was  a  slip  of  tendon  of  the 
superior  rectus  which  passed  into  continuity  with  t  ie 
tendon  of  the  levator  palpebraa  superioris,  as  well  as  its 
more  direct  insertion  into  the  sclerotic  coat.  And  sup- 
posing there  to  besome  Eaultj  developmenl  of  the  muscle, 

it    mi'jlit     bo   thai    there   was  ;in    i  iimi  Micient    insertion   of    the 
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superior  rectus  into  the  Bclerotic,  and  too  much  continued 
from  the  tendon  into  communication  with  the  tendon  of 
the  levator  palpebrae  Buperioris,  in  which  case,  when  the 
muscular  fibres  were  put  Btrongl)  into  action  to  elevate 
the  eyeball,  there  would  be  retraction  to  an  undue  extent 
of  the  upper  lid.  With  regard  to  the  retraction  of  the 
upper  lid  when  the  eye  was  turned  to  the  righl  Bide,  i.e. 
movement  of  adduction,  he  had  always  considered  thai  in 
effecting  the  movement  of  adduction  the  internal  rectus 
was  supplemented  by  the  superior  rectus  associated  with 
the  inferior  rectus.  That  being  bo,  assuming  there  to  be 
that  faulty  arrangement  of  insertion  of  the  superior  rectus, 
retraction  of  the  upper  lid  would  be  produced  when  the 
movement  of  adduction  was  effected.  Another  case  hud 
been  shown  that  evening  by  Mr.  Bishop  Earman  in  which 
apparently  there  was  neither  an  external  rectus  nor  an 
internal  rectus  as  efficient  muscles,  and  in  that  case  one 
saw  very  well  the  action  of  the  superiorand  inferior  rectus 
conjointly  in  their  attempt   to  produce  lateralization.      If 

an    attempt     were    made  to     lateralise  when    the  eye    Btood 

slightly  above  the  horizontal  plane,  there  was  not  only 
lateralisation,  but  slight  elevation  took   place,  and    if  the 

patient  attempted   to  adduct    the  eye  when    it  was  depressed 

below  the  horizontal  plane  the  eye  went   inwards,  but  the 

inferior  rectus  in  that  case  had  the  mastery  and  further 
depressed   t  he  eyeball. 


2.     [Functional)    absenct     of   internal    and    external    recti 

III  Use! <s. 

By  X.  Bishop  Earman,  M.B. 

J.  G — ,  girl,  8et.  1  r>  years,  of  good  health  and  appear- 
ance, presenting  no  anomalies  save  those  found  in  the 
left  eye  musculature.  The  other  members  of  the  family 
are  of  usual  development . 
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6? 


no 


The  righl   eye  is  normal  in  every  respect:  V.  = 
Em. ;  movements  of  globe  full  and  regular. 

The  lefi  eye  has  V.  of  (l\>.  When  the  girl  looks  straight 
forwards  fche  left  eye  and  lids  appear  normal  save  for  a 
slight  divergent  squint  of  about  5°.  On  directing  internal 
deviation,  three  different  results  are  obtained  according  as 
to  whether  the  object  followed  moves  in  the  horizontal 
plane  of  movement  for  the  eye,  or  above,  or  below  this 
plane;  the  plane  slopes  downwards  from  the  vertical  plane 
of  the  face  in  an  angle  of  about  120°. 

(1)  If  the  object  be  moved  in  this  horizontal  plane,  the 
Left  eyeball  in  attempting  to  follow  is  strongly  retracted 
and  diverted  inwards  about  20°,  the  lids  fall  in  on  the 
sunken  globe,  and  the  palpebral  fissure  is  narrowed.  The 
lids  do  not  follow  the  globe  completely,  for  they  are  loose 
and  flaccid,  and  the  lower  lid  is  separated  from  the  globe 
by  a  deep  sulcus  from  1  to  2  mm.  broad,  quite  wide 
enough  to  allow  a  fairly  thick  tabella  to  be  dropped 
betwixt  globe  and  lid. 

(2)  If  the  object  be  moved  above  the  horizontal  plane, 
the  globe  is  retracted  and  diverted  upwards  and  inwards, 
and  the  palpebral  fissure  is  similarly  narrowed. 

(3)  If  the  object  be  moved  below  the  horizontal  plane, 
the  globe  is  retracted  and  diverted  downwards,  the  altera- 
tion of  the  palpebral  fissure  is  but  little  noticeable  seeing 
the  upper  and  lower  lids  are  already  depressed,  but  the 
globe  is  drawn  away  from  the  lower  lid  and  a  space  is 
produced.  Frequent  repetition  of  these  three  movements 
causes  fche  girl  to  suffer  pain  and  uausea. 

On  directing  external  deviation  the  eve  is  in  most 
instances  stationary.      On  a    few  attempts  there  is  seen  a 

slighl  jerky  movement,  upwards  and  outwards  or  down- 
ward- and  outwards,  as  fche  objeel  followed  is  above  or 
below  fche  horizontal  plane. 

Explanation  of  movements.— The  Harrowing  of  fche  pal- 
pebral fissure  on  attempted  internal  deviation  is  without 
doubl  merely  a  passive  Palling  in  of  fche  lids  on  account  of 
fche  lack  of  their  natural  support  on  fche  ret  met  ion  of  fche 
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globe.  Thai  fchere  is  no  active  contraction  of  fche  orbicu- 
laris palpebrarum  muscle, such  as  occurs  in  a  normal  wink 
or  other  voluntary  contraction,  is  demonstrated  by  fche 
space  left  between  fche  globe  and  fche  lower  lid;  and, 
Further,  fche  lids  can  be  Fell  fco  be  quite  flaccid  and  can  be 
displaced  \\  it  h  ease. 

The  fchree  movements  <•!'  fche  globe  on  attempted  internal 
deviation  must  be  tin-  resull  of  the  conjoined  action  of  fche 
superior  and  inferior  recti  muscles, which, by  their  oblique 
line  of  pull  from  origin  t<>  insertion,  succeed  in  producing 
n  20  deviation,  with  ;i  considerable  retraction  of  t  he  «j-l<-l»e. 
As  the  <>l>jeet  fixed  is  above  or  l>elow  the  horizontal  plane 
aboul  which  these  t w « .  nmseles  pull  backwards  mid  inwards 
with  equal  force,  so  one  or  other  muscle  diverts  the  eye 
upwards  or  downwards  in  addition  to  the  conjoinl  action 
of  the  two  muscles  in  producing  retraction  and  internal 
deviation. 

Tin'  slight  jerky  movements  upwards  and  outwards, 
or  downwards  and  outwards,  sometimes  perceived  on 
attempted  external  deviation  may  indicate  an  attempt  on 
the  part  of  the  oblique  muscles  to  produce  tin-  desired 
movement. 

The  degree  of  internal  deviation  produced  by  the 
superior  and  inferior  recti  muscles  show  well  h<>w  these 
muscles  may  be  regarded  ;is  sharing  in  the  common 
movement  of  internal  deviation  when  the  internal  rectus 
is  healthy,  ;i  point  strongly  urged  by  Mr.  Herbert 
Fisher  (1). 

Tin'  condition  of  the  internal  and  t  eternal  recti  musch 

There  are  three  possible  hypotheses: 

(1)  They  may  be  absent. 

(2)  They  may  be  Faultily  inserted  into  fche  globe. 

(.*>)  They  may  be  rendered  inelTcctive  by  abnormally 
well-developed  check-ligaments. 

(1)  Absence. — A  simple  bul  not  easily  defended  ex- 
planation.     When  working  a1  an  anatomical  investigation 
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on  the  eye  muscles  1  dissected  many  human  eyes  and 
some  hundreds  of  fishes'  eyes,  but  never  found  a  muscle 
absent. 

(2)  Fault;/  insertion. — This  is,  as  I  have  shown  (2),  by 
no  means  an  infrequent  condition  as  a  normal  feature  in 
lower  Vertebrates.  Many  of  the  salmon  tribe  and  all  the 
herrings  have  the  internal  rectus  inserted  into  the  globe 

Fig.  21. 


p. i. 


Section  through  optic  foramen  and  optic  disc  of  head  of  Mustellus 
levis  (smooth  hound)  embryo,  showing  the  posterior  position  of 
the  recti  muscles.  R.  S.,  rectus  superior ;  R.I.,  rectus  inferior; 
/>.  s.,  upper  lid  ;  p.  %.,  lower  lid ;  v.,  retina  ;  s.,  sclerotic  ;  c.  w., 
cranial  wall;  o.s.,  orbital  sac;  m.s  mandibular  muscle 


close  beside  the  optic  nerve  instead  of  forward  close  fco 
the  corneal  margin;  the  eve-  of  these  fish  are  so  Large 
relatively  fco  fche  socket  bhal  there  appears  fco  be  no  room 
for  the  development  of  fche  norma]  muscle  tendon.  The 
externa]  muscle  is  always  Eaulty  in  growth  and  position 
in  i  be  pleuronecl  ids. 

Cases  have  been  reported  where  tins  Eaulty  insertion  "I 
the    muscles    has    been    demonstrated    in    man:    Eeuck'a 
3),  where   ;i    post-mortem   examination   was  made. 
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well  known;  and  Mr.  Lawford  I  in  reviewing  these 
cases  quoted  Instances  where  attempts  al  tenotomy  of  an 
interna]  rectus  demonstrated  an  ill-developed  muscle, 
mainly  fibrous  tissue,  inserted  far  back  into  the  globe. 
Bietti  (5)  Btates  thai  these  abnormalities  are  more  fre- 
quently  found  in  the  lefl   eye. 

(.'$)  Excessive  development  of  check-ligaments,  rendering 
the  muscle*  ineffective.  -This  is  an  explanation  which  has 
been  advanced  bj  Mr.  Treacher  Collins  (6),  bul  I  find  it 
(litliciilt  in  agree  with  it  in  the  absence  of  actual  anatomical 
demonstration  of  such  ;i  case.  For  the  suggestion  receives 
no  support  from  comparative  anatomy  as  duo  the  second. 

I   am  inclined    to    favour    the    sec 1   explanation— an 

abnormal  attachment  of  the  internal  and  external  recti  al 
the  posterior  pole  <»!'  the  globe  close  to  the  optic  nerve. 
This  faulty  attachrnenl  has  been  demonstrated  in  man;  it 
is  a  regular  feature  in  comparative  anatomy.  And  it  is 
not  difficult  to  sec  how  it  comes  aboul  when  we  examine 
the  eye-  of  embryos.  Fig.  21  shows  a  section  through 
such  an  ovc  The  globe  is  n\  huge  Bize  and  bulges  out- 
wards from  the  head;  the  two  recti  muscles  seen  are 
posterior  to  it,  and  the  internal  lies  close  to  the  entrance 
of  the  «»ptic  nerve  into  the  globe.  The  muscles  only  come 
forward  when  the  diffuse  cellular  tissue  of  the  orbit 
become-  differentiated  into  tendons  by  the  traction  of  the 
primitive  muscle-fibres,  and  when  the  globe  becomes  rela- 
tively smaller  by  the  more  rapid  growth  of  the  head. 

Note. — When  this  case  was  shown  it  was  discovered  that  it  bad  been 
exhibited  to  the  Society  by  Mr.  Maclehose  in  L896  I  Transactions,  vol.  xvi. 
p.  299).  Since  the  anomaly  Is  of  exceptional  interest,  and  my  reading 
of  it,  or  its  presenl  condil  Lon,  differs  somewhat  from  the  earlier  descrip- 
tion, permission  to  report  it  again  baa  been  given. 
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(Card  specimen.      February  9th,  1905.) 


3.   J.  case  of  congenital  defect  in  the  inferior  rectus  of  the 

right  eye. 

By  W.  Halliburton  McMullen. 

Edward  N — ,  aet.  9  months. 

History. — The  patient  is  the  mother's  first  child.  He 
\v;is  born  after  an  easy  labour  lasting  one  hour.  No 
instruments  were  used.  He  was  brought  to  hospital 
on  account  of  occasional  upward  divergence  of  the  right 
eye,  which  was  said  to  have  been  noticed  first  on  the  day 
of  birth. 

Present  condition. — There  is  complete  absence  of  power 
of  downward  rotation  of  the  right  eye.  The  movement 
of  the  eye  in  other  directions  are  normal.  There  is  no 
delect  in  the  movements  of  the  left  eye 

W (on  Looking  Btraighl  forward,  there  is  generally  no 
apparent  divergence,  but  sometimes  the  righl  eve  appears 
a  lit  t  le  higher  t  ban  t  lie  left . 

When   the  child's   attention   is    attracted    t<>  an   object 
below   the  horizontal    plane  the  left   eye    fixes,  while   I 
righl    eye   is   strongly   rotated    upwards  and  slightly  out- 
wards;   it    i<    also    slightly    retracted.      The    right    upper 
eyelid  is,  at   the  same  time,  elevated  and  retracted.     This 
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divergence  of  fche  right  eye  is  uot  associated  with  anj 
obvious  movement  of  torsion.  In  all  other  respects  fche 
eyes  are  normal. 

The  visual  acuity  cannot,  of  course,  be  tested,  but  the 
righl  eye  is  nol  amblyopic,  for  if  fche  left  eye  be  covered, 
fche  patienl  will  fix  with  fche  right  eye  an  object  held  above 
tlu>  horizontal  plane. 

Family  history,— -The  Eather's  righl  eye  is  said  fco  be 
amblyopic,  and  fco  have  squinted  in  childhood. 

The  loss  of  power  of  downward  rotation  indicate 
defect  of  the  inferior  rectus,  perhaps  also  of  fche  superior 
oblique;  bul  it  may  be  fchal  fche  effect  of  contraction  of 
fche  latter  muscle  is  obscured  by  the  effects  of  contraction 
of  fche  elevator  muscles,  which  occurs  when  the  patienl 
;il  tempts  to  look  down. 

The  association  with  downward  movement  of  fche  lefl 
eye  of  upward  divergence  of  fche  right  eye  may  be  ex- 
plained, possibly,  as  being  fche  result  of  fche  unopposed 
contraction  of  the  antagonistic  muscles,  which  would 
normally  receive  a  certain  stimulus  to  contraction  in 
association   with  contraction  of  fche  depressors. 

In  cases  of  congenital  defects  of  the  ocular  muscles 
which  have  been  examined  post  mortem  or  at  operations 
various  conditions  have  been  found,  the  commonest  being 
absence  or  imperfect  development  of  the  muscles,  or  faulty 
insertion  of  the  muscles  into  fche  l^*  1 « « I > * ■ .  Very  rarely 
nerves  supplying  fche  muscles  were  found  fco  be  absent  or 
imperfectly  developed. 

In  the  present  case  there  is  not  sufficient  evidence  fco 
enable  one  fco  express  a  confident  opinion  as  fco  fche  uature 
of  the  Lesion.  rd  specimen.     March  9th,  L905. 
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XIV.  WOUNDS  AND  INJURIES. 

1.  Wound  of  the  orbital  margin;  perforation  of  the  bone 
by  a  splinter  of  wood  and  subsequent  gradual  pro- 
trusion of  the  splinter  from  the  orbital  ridge  so 
as  to  simulate  an  orbital  exostosis. 

By  Arnold  Lawson. 

This  case  was  exhibited  at  the  last  meeting  of  the 
Society  as  an  example  of  an  exostosis  of  the  orbital 
margin  in  a  girl,  get.  6  years,  and  this  diagnosis  was  very 
generally  confirmed  by  a  large  number  of  members  who 
then  saw  it.  The  mother  gave  a  history  of  the  child 
having  had  a  fall  nearly  three  years  ago  and  striking  her 
head  against  a  chair.  The  right  eyebrow  was  lacerated 
at  the  time,  but  the  wound  quickly  healed,  and  nothing 
was  noticed  for  six  or  eight  months.  At  about  the  latter 
1  hue  a  small  lump  was  first  noticed  on  the  right  supra-orbital 
ridge,  and  during  the  last  two  years  this  lump  has  been 
slowly  and  painlessly  increasing  in  size. 

Examination  showed  well-marked  bony  thickening  along 
the  outer  two  thirds  of  the  orbital  ridge.  Springing  from 
the  centre  of  the  ridge,  and  intimately  incorporated  with 
it,  was  a  hard  twig-like  excrescence,  which  projected 
directly  downwards  into  the  substance  of  the  upper  lid 
for  about  one  third  of  an  inch,  and  ended  in  a  pointed, 
Bomewhal    flexible,  extremity,  which    protruded   markedly 

under    the    skin    of    the    lid   when    the   eve    was   opened.        A 
diagnosis   of    exostosis    seemed    inevitable    from    the  clinical 

if    the   excrescence,    and    it    was    thought   to  be 
probably    an    example    of    the    variety    of   cartilaginous 


W01  N  D    OP    Tin:    6RB1TAL    M  \ia.iN.  289 

tipped  ex<  istoses  bo  rarely  encountered  in  the  orbit,  bul  seen 
so  frequently  along  fche  lower  epiphysial  line  of  the  femur 
aboul  puberty.  The  obvious  treatment,  in  view  of  the  history 
of  the  case  ;iikI  the  present  condition,  was  an  operation  for 
the  removal  of  the  growth.  The  operation  presented  no 
difficulties.  The  excrescence  was  easily  exposed  by  a 
siiuill  incision  along  the  line  of  the  orbital  ridge,  and 
removed  by  shaving  it  from  the  orbital  margin  with  ;i 
strong  knife,  tts  base  was  firmly  incorporated  with  the 
orbital  margin,  and  cancellous  bone  was  divided  in  it-  re- 
moval. The  growth  when  examined  superficially  measured 
aboul  half  an  inch  in  circumference  al  its  base,  and  was 
everywhere  coated  with  dense  fibrous  tissue. 

Sections  of   the    growth    were    cui    with    difficulty — at- 
tempts to  decalcify  it  having    conspicuously    failed — and 

then     when     a     section     \v;is    submitted     to   the    microscope 

the  growth  was  seen  to  consisl  of  a  Large  splinter  of 
wood  entirely  clothed   with  dense  fibrous  tissue. 

One  inusl  conclude  thai  this  large  splinter  was  driven 
into  the  substance  of  the  frontal  bone  at  the  time  of  the 
accident,  nearly  three  years  ago,  and  that  after  ;i  time  it 
began  to  slowly  work  it-  way  out  of  the  hone,  receiving  in 
its  passage  a  coating  of  periosteum,  which  had  healed 
over  the  wound.  'The  f;ict  that  it  was  necessary  to 
expose  the  cancellous  tissue  in  shaving  off  the  splinter 
from  its  bed  makes  it  probable  thai  there  is  still  n  frag- 
ment of  wood  left  behind  imbedded  in  the  frontal  bone. 
[Card  specimen.      December  Stht  J(.H)4.) 

The  PRESIDENT    said    the    mention     of    a     piece    of    Wi 
reminded  him  of  a  case  which  he  had  at  University  Coll( 
Hospital  some  years  ago.      A   child  was   brought    to  thai 
hospital  with  ;i  large  fungating  mass   ;it  the  inner  corner 
of  the  orl.it.  and  that  had  been  removed  certainly  once,  if 

not  twice,  at  another  hospital  as  a  sarcoma.  It  had 
recurred,  and   a    proposal    had    been    made    to    evacuate    the 

orbital  contents.  Bui  the  appearance  did  no1  suggesl  t<> 
him  sarcoma  ;  moreover  there  seemed  to  he  u   sinus  from 

\o|..    \\\  .  11' 
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which  pus  was  coming.  Therefore  lie  put  the  child  under 
an  anaesthetic,  and  passed  a  probe  down  that  sinus,  and 
came  upon  something  hard.  He  accordingly  enlarged  the 
sinus  and  drew  out  a  piece  of  wood,  apparently  a  fragment 
from  a  cigar-box  lid,  about  an  inch  and  a  half  long.  He 
believed  the  piece  of  wood  was  in  the  University  College 
museum  at  the  present  time.  He  afterwards  scraped  the 
granulation  tissue  away,  and  perfect  health  ensued. 


2.    Two  cases  of  removal  of  glass  from  the  eyeball. 
Shown  by  J.  Herbert  Fisher. 

Case  1. — Successful  removal  of  a  fragment   of  glass  from 

the  vitreous. 

E.  W — ,  male,  set.  17  years.  An  incandescent  electric 
lamp  which  he  was  cleaning  on  Christmas  eve,  1903,  burst, 
and  a  fragment  of  glass  struck  and  penetrated  the  right 
eyeball  behind  the  ciliary  region  on  the  nasal  side. 
Attempts  at  removal  made  prior  to  his  admission  to  St. 
Thomas's  Hospital  had  succeeded  in  pushing  the  fragment 
entirely  into  the  vitreous  cavity  out  of  reach.  He  was 
admitted  to  the  hospital  on  Christmas  morning.  The 
fragment  of  glass  could  be  seen  with  the  ophthalmoscope 
as  a  long  slip  lying  transversely  behind  the  lower  part  of 
the  lens. 

In  the  darkened  theatre,  the  patient  being  under 
chloroform,  I  was  able  to  watch  the  fragment  with  the 
ophthalmoscope  and  guide  the  forceps,  with  which  I 
evenl  lially  seized  it  after  enlarging  the  aperture  of  enl  nince. 
W In 'ii  withdrawn  it  was  rectangular  in  shape  and  measured 
approximately  !   inch  by    ,'.,    inch.      Conjunctiva]  stitches 

wen-   used   to  close  the   wound.       Some  vitreous  \v;is  lost    ;it 

the  operation,  bul  the  eye  did  well.  A  month  later  he 
could  count  fingers  with  the  eye  ;it  ;i  foot;  there  was  ;i 
larjre  pel  inal  detachment. 
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The  eye  slowly  improved  ;  in  -June,  L904,  the  detach- 
ment, although  Btill  risible  down  and  out,  bad  very 
Largely  subsided.  V.  was  ,.;',,.  Some  vitreous  opacity  and 
a  good  dea]  of  scarring  of  fundus  in  lower  periphery. 

At  the  presenl  time  the  eye  is  quite  quiet,  of  good 
tension,  the  media  clear.  I  can  make  ou<  do  detachment. 
There  is  a  good  field,  some  degenerative  changes  in  retina 
which  do  not  appear  to  my  observation  to  be  progressive, 
and  ;i  good  deal  of  scarring  from  traumatism  in  the  extreme 
periphery  below.  V  c  —  2-0  D.  oyl.  \  45°  =  ]t,s. 
+  ^0  D.  cyl.45V  _ 
+  2-0  D.  sph. 

Case  2. — Successful  removal  of  fragments  of  glass  from  the 

anterior  chamber. 

A.  S — ,  male,  ret.  15  years.  First  seen  at  Moorfields 
Eye  Hospital  on  February  13th,  1903,  with  a  history  of 
having  injured  the  left  eye  seventeen  day-  earlier  by  the 
bursting  of  a  chemical  flask  which  he  was  boiling.  The 
eye  was  not  injected  ;  a  small  oblique  scar  of  the  cornea 
existed  in  the  lower  nasal  portion ;  there  was  a  good 
anterior  chamber.  'Pension  was  normal,  lens  becoming 
opaque;  the  lower  half  of  the  pupillary  edge  of  the  iris 
was  adherent  to  the  anterior  lens  capsule;  a  small  frag- 
ment of  glass  could  be  seen  lying  on  the  front  of  the  iris 
below. 

The  next  day  I  made  a  corneal  incision  and  removed 
the  fragment  of  glass  with  forceps.  The  patient  left  the 
hospital  in  fourteen  days  with  the  eye  practically  quiet  ;  he 
attended  occasionally  for  observation  and  used  atropin  for 
a  time. 

On  August  15th,  1903 ^  the  eye  having  long  been  <pbte 
quiet,  a  sharp  pointed  angular  piece  of  glass  was  observed 
to  be  cutting  its  way  through  the  lower  pari  of  the  iris  from 
behind,  no  doubt  being  assisted  in  its  travels  by  the  move- 
ments of  the  iris;  a  third,  smaller,  piece  of  glass  was  seen 
to  have  fallen  into  the  lowesl  part  of  the  anterior  chamber 
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in  front  of  the  iris.  I  put  the  patient  under  chloroform, 
and  having  made  an  incision  through  the  outer  part  of  the 
cornea,  successfully  removed  these  two  fragments  with 
forceps.  There  was  no  unfavourable  reaction ;  the  iris  is 
quite  free  from  the  cornea. 

On  September  11th,  1903,  an  examination  of  the  eye 
was  made  with  the  X  rays;  a  fourth  piece  of  glass  is  shown 
to  be  still  in  this  eye,  situated  behind  or  in  the  back  part 
of  the  lens  remains  which  occupy  the  pupil.  I  have  never 
been  able  to  see  this  fragment,  and  as  it  appears  to  be 
safely  wrapped  up  in  a  harmless  position  I  have  thought  it 
best  to  leave  well  alone,  but  it  prevents  me  dealing  further 
with    the    traumatic   cataract.      The   eye   with   a    dilated 

pupil  gets  -A-,  wearing-   ! — i — ! — —    but  without 
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mydriasis  less  than  -£q. 

(Card  specimens.     February  9th,  1905.) 

Mr.  C.  D.  Marshall  referred  to  a  case  which  was  under 
Mr.  Tweedy  at  University  College  Hospital  in  December, 
1891,  or  January,  1892 — that  of  a  student  in  the  chemical 
laboratory,  who  was  experimenting  with  a  high  explosive, 
a  silver  compound,  in  a  glass  flask.  The  flask  exploded 
and  the  fragments  flew  about,  imbedding  themselves  in 
the  wall  of  the  room  in  which  he  was  working.  At  the 
same  time  a  Large  amount  of  glass  wont  into  both  eye-. 
When  he  was  taken  to  University  College  Hospital  both 

-  were  seriously  damaged  and  one  showed  no  signs  of 
recovery.  But  Air.  Tweedy  did  an  iridectomy  and  cut  off 
all  prolapses,  and,  although  one  eve  did  badly  and  was 
subsequently  excised,  the  other  one  recovered,  hut  with  ;i 
large  amount  of  glass  in  it,  which  was  silvered  over,  lie 
showed  himself  before  the  Society  one  night,  and  one 
could  Bee  the  glass  in  the  eye  silvered  over  quite  easily. 
Although  fchal  occurred  twelve  or  thirteen  years  ago,  the 
patienl  still  bad  [j  and  -I.  I.  When  he  was  hist  seen  l>\ 
.Mi-.  Marshall,  bowever,  the  lens  showed  a  tendency  towards 
opacity.      One    pari    of    the   Ions    was   clear,  and   through 
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thai  he  was  able  to  Bee.  But  it  rather  looked  as  if  the 
c\ o  was  not  holding  its  own. 

Mr.  S.  J.  Taylob  asked  whal  was  meanl  by  Mr.  Marshall 
by  i he  term  "  silvered  over" 

The  President,  in  reply  to  Air.  Taylor,  said  the  student 
was  experimenting  with  a  highlj  explosive  silver  Bait,  and 
the  force  of  fche  explosion  deposited  the  virgin  Bilver  on 
the  glass.  One  eve,  immediately  after  the  accident, 
looked  as  bad  as  the  other.      A   few  days  Later  lie  excised 

one  eve,  which  w;is  full  of  powdered  glass,  SO  finely  com- 
minuted thai  it  lost  its  transparency  and  resembled  dust. 
lie  had  not  seen  the  patient  for  several  years,  bnl  Mr. 
Marshal]  had  kept  touch  with  him.  The  question  ar 
which  was  the  safer  course — to  Leave  the  glass  if  il  was 
aseptic,  or  attempt  an  operation,  which  was  necessarily  of 
a  rather  formidable  character,  for  the  removal  of  glass 
from  the  vitreous.  He  thought,  if  lie  wore  satisfied  that 
the  glass  was  aseptic,  lie  would  be  inclined  to  Leave  it  in 
the  vitreous.  Of  course,  if  it  were  in  the  anterior  chamber 
it  should  be  removed.  With  regard  to  the  case  mentioned 
by  Mr.  Marshall,  it  was  not  known  there  was  any  glass  in 
the  eye  till  several  weeks  afterwards,  when  the  patienl  was 
well  enough  to  undergo  an  ophthalmic  examination.  A 
Large  piece  of  glass  was  seen  Lying  at  the  bottom  of  the 
vitreous.  Tt  was  perfectly  inert  and  set  up  no  reaction. 
Mr.  Gr.  HaRTBIDGE     remarked     that     he    -aw    a    case    five 

years  ago  in  which  an  experimental  chemisl  was  using  an 
explosive  in  a  flask,  when  it  burst,  and  the  glass  flew 
about  in  the  manner  described  by  the  President,  injuring 
the  chemist's  face  considerably.      Ili-  brother,  who  was  a 

doctor,  dressed  his  face,  and  the  third  day  after  the 
accident   he    lifted    up    one    eyelid,    and    found    an    opening 

through  the  sclerotic.  He  (Mr.  Eartridge)  was  called  t<> 
see  him  that  morning,  and  could  see  a  piece  of  glass  pro- 
jecting above  the  optic  disc.    The  eye  was  perfectly  quiet, 

no  blood  could  he  seen  in  the  vitreOUS,  and  vision  was  V, 
there  being  a  very  slighl  defect  in  the  upper  field.  He 
had   seen    the    case   on    several    occasions    Since,   and    there 
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had  been  no  symptom,  and  the  patient  had  never  seen 
Less  than  y.  That  and  the  other  cases  showed  that  when 
the  glass  was  not  pressing  on  important  structures  it  should 
be  left  alone. 

Mr.  Fisher,  in  reply,  said  the  field  of  vision  was  now 
practically  full.  There  was  a  slight  diminution  in  the 
upper  part  of  the  field,  and  that  was  explained  by  the 
scarring  and  damage  done  to  the  choroid  and  retina  by 
the  removal.  He  removed  the  fragment  of  glass  by  care- 
fully watching  it  with  the  ophthalmoscope  in  the  darkened 
operating  theatre,  and  guiding  his  forceps  in  that  way. 


3.   Removal    of  'piece   of  steel  from   right    eye    by   Haah's 

electro-magnet. 

Shown  by  Richard  R.  Cruise. 

X.  G— ,  set.  26  years,  while  at  work  on  February  15th 
was  struck  by  a  piece  of  steel  on  the  right  eyelid,  which 
was  perforated,  as  also  was  the  globe,  about  6  mm.  behind 
the  corneo-scleral  margin  in  the  upper  and  inner  quadrant  ; 
both  wounds  were  distinctly  visible. 

Two  hours  later  he  was  seen  by  the  house-surgeon  (Mr. 
Cowper),  who  thought  he  could  detect  a  foreign  body  in 
upper  and  inner  portion  of  the  vitreous.  He  was  admitted 
under  Mr.  Dodd  at  the  West  minster  Ophthalmic  Hospital, 
hut  when  examined  by  him  three  hours  later  no  view  of 
fundus  woe  possible  on  account  of  extensive  haemorrhage. 
V     =  fingers  at   .',  metre. 

The    magnel     was     first     applied     t<>    the    wound    in     the 

sclerotic,  with  no  result.     Shortly  after  application  t<>  the 

centre  of  the  cornea,  and   after  the  eurreiil    had    lieen   made 
and    broken    tw<>  or    three  times,   the    upper  and    inner    part 

lie  iris  was  seer  to  bulge,  and  later  still  the  Lower  and 

Inner    portion,    into    which     the     fragment     wedged     itself; 
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attempts  bo  draw  ii  through  the  pupil  proved  fruitlee 
i  Bmal]  incisioii  was  made  through  the  cornea  and  base  of 
the  iris,  and  the  magnel  once  more  applied,  with  the  result 
thai  the  fragmenl  was  immediately  abstracted.  A  Bmall 
piece  of  iris  prolapsed,  bul  it  was  pushed  back,  and  eserine 
dropped  into  the  eye,  with  small  anterior  synechia. 
Twenty-four  hours  Later  A.  ( I.  was  restored. 

The  lens  has  remained  clear  throughout,  and  the 
haemorrhages  in  the  Titreous  have  been  steadily  clearing; 
;ii  present  there  are  a  tew  scattered  patches  of  pigment 
and  a  Large  white  mass  of  organising  cloi  resembling  a 
coarse  stab  culture  into  the  vitreous,  projecting  from  a 
broad  base  in  the  upper  and  inner  quadrangle  of  the  retina, 
where  it  was  apparently  -truck  by  the  foreign  body.  The 
foreign  body  was  flat,  triangular,  and  sharp-edged,  about 
the  size  of  a  large  rose  thorn.      V  =  !j. 

(Card  specimen.     March  9Ui,  1905.) 

Mr.  (i.  XV.  Roll  said  he  had  a  patient  with  a  foreign 
body  in  the  eye  whom  lie  had  observed  for  three  year-. 
and  the  Eoreign  body  remained  absolutely  quiescent.  His 
vision  was  j!  or  |,  and  there  was  no  sign  of  detachment  or 
anything  approaching  it.  He  mentioned  this  case  as  indi- 
cating that  detachment  did  not  necessarily  follow  in  con- 
nection   with    a    foreign  body   in   the  globe  a-  a    previous 

speaker  had   stated. 


4.   Two  cases  showing  the  latt    results  of  birth-injury  to  tic 

corm  a . 

By   Leslie    Buchanan,   M!.D. (Glasgow). 

In  pursuance  of  tin-  subject  of  birth-injuries  to  the  eye, 

which     was    broughl    before    the    notice    of    this    Society  in 

1903  by  Mr.  Ernesl  Thomson  and  myself,  it  i-  of  consider- 
able   interest    to    note    that    two   cases    which    illustrate   the 
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results  of  corneal  lesions,  as  manifested  in  defective  vision 
in  later  life,  have  been  seen  recently  in  Glasgow.  Both 
cases  were  absolutely  characteristic,  and  it  is  probable  that 
the  description  of  the  appearances  of  the  cornea,  which 
are  almost  pathognomonic,  may  lead  to  the  discovery  of 
others.  Before  relating  the  cases  it  is  deemed  necessary 
to  emphasise  the  fact  that  the  corneal  lesion  is  easily  over- 
looked unless  specially  watched  for.  To  show  that  this  is 
so  it  may  be  pointed  out  that,  although  we  have  been  on 
the  outlook  for  such  cases  for  over  two  years,  the  true 
nature  of  the  first  case  was  not  realised  at  once. 

Case  1. — Annie  J — ,  ret.  12  years,  who  came  to  the  Out- 
door Department  of  the  Glasgow  Eye  Infirmary  at  Charlotte 
Street,  complaining  of  defective  vision  and  headaches, 
was  found  to  have  V.  R.  ^y  and  L.  y^-.  Atropine  was 
ordered  for  both  eyes.  The  patient  returned  with  well- 
dilated  pupils.  0.  E.,  R. :  The  fundus  details  are  indis- 
tinctly made  out  as  if  through  a  faint  haze ;  indeed,  an 
assistant  who  was  dealing  with  the  case  considered  that 
there  was  a  nebula  of  the  cornea,  and  drew  attention  to 
the  case  especially  on  this  account.  0.  E.,  L.  :  A  low 
degree  of  hypermetropic  astigmatism  only. 

On  examining  the  right  eye  by  the  direct  method  a  high 
degree  of  astigmatism  was  made  out,  regular  and  with  the 
rule,  amounting  to  6  D. 

Using  the  ophthalmoscope  with  a  +  12  D.  lens  at 
3  inches,  two  faint  lines  of  what  is  best  designated  refrac- 
tion opacity  were  seen  situated  at  or  near  the  posterior 
sui  face  of  the  cornea.  The  lines  were  slightly  curved, 
and  passed  in  a  nearly  vertical  direction  from  the  upper 
to  near  the  lower  margin  of  the  cornea.  They  enclosed  a 
space  shaped  Like  a  barrel-stave  and  which  measnred  about 
3*5  mm.  across  al  its  broadesl  part.      Whilst   fchey  seemed 

bo  change   in    appearance    according    to  the    direction    front 
which    they    were    observed,     fche     lines    were     best     seen     on 

looking  at  the  cornea    obliquely,  and    were  then  Pound   to 
be  doubly  outlined.     The    intervening  space    was  slightly 
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rough  j   as    if    dotted    over  with    minute    irregularities   of 
surface. 

When  the  cornea  was  closely  observed  by  Focal  illumina- 
tion, ii  was  Found  t hut  there  were  fchree  very  faint  bands 
of  opacity  at  the  posterior  surface,  and  of  unequal  length. 

The  cornea  was  next   examined  by  fche  ophthalmomi 
;ind    its  surface  was    found    fco    be    highly  astigmatic,    but 
regularly  so.      The  readings  were  as  Follow-  : 

Dioptre  Bcale :  Vert,  diam.,  28*5  j  Bor.  diam.,  23*0  = 
5*5  I),  astig.  ;  Mm.  rad.  cuw.  Vertical  diam.,  6*9  ;  Bor. 
diam.  7'75  =  0*85  nun.  of  difference  of  radius  of  curvature. 
These  readings  corresponded  bo  closely  with  fche  findings 
by  the  direct  method  as  fco  indicate  that  the  astigmatism 
was  cut  irely  corneal. 

The  conclusion  was  then  come  to  tliat  fche  lesion  was 
probably  due  fco  such  a  rupture  of  the  posterior  surface  of 
the  cornea  as  has  been  Been  clinically  and  pathologically 
in  infants,  and  is  produced  by  pressure  during  birth. 

The  child's  parents  were  both  dead,  1  mt  t  he  grandmol  her 
was  intensely  interested  in  the  matter,  having  been  a  mid- 
wife in  earlier  life,  and  gave  full  and  circumstantial  infor- 
mation. The  child  was  born  of  a  very  small  mother,  the 
true  conjugate  diameter  of  whose  pelvis  was  noted  to  be 
2'5  inches,  in  the  Journal  of  the  Maternity  Hospital,  where 
the  birth  took  place.  Labour  had  been  induced  at  fche 
eighth  month  and  was  completed  with  the  aid  of  forceps. 
The  Journal  bear-  a  note  that  there  was  ecchymosis  of  fche 
eyelids.  The  grandmother  stated  that  the  eye  itself  was 
injured  also,  and  that  she  had  always  considered  that  the 
vision  was  defective. 

The  child  is  otherwise  perfectly  healthy  and  hears  no 
mark  on  head  or  face  to  indicate  the  lines  of  pressure. 

The  second  case  is  that  of  Thomas  |) — ,  ;ei.  6  years, 
who  came  to  the  Eye  [nfirmary  at  Charlotte  Street,  on 
account  of  having  a  convergent  squint  affecting  the  right 

eye.       This    child's    first     visit    was    previous    fco    that    of    the 
girl  A.  J — . 
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V.  1\.  fingers  at  6  feet  only.      V.  L.  |-. 

0.  E.  :  B.  myopic  astigmatism  of  very  high  degree,  the 
measurement  in  the  vertical  meridian  being  —  6  D.  and 
that  in  the  horizontal  —  16  D.,  this  giving  10  D.  of  astig- 
matism. 

0.  E.  :  L.  H.  =  2  D. 

Atropine  was  ordered  for  both  eyes.  (Immediately  after 
the  patient  had  left  the  infirmary  it  occurred  to  me  that 
tin's  might  be  a  case  of  birth-injury  to  the  cornea,  as  I 
had  never  seen  so  high  a  degree  of  astigmatism  affecting 
one  eve  only,  and  I  mentioned  the  matter  to  my  assistants, 
requesting  them  to  send  the  boy  to  me  when  he  returned.) 
Owing  to  illness  the  child  was  unable  to  return  for  two 
months.  In  the  interval  the  girl  A.  J —  was  seen,  and 
the  condition  recognised. 

When  T.  D —  did  return  the  cornea  was  examined  with 
the  ophthalmoscope,  using  a  +  12  D.  lens  at  3  inches,  and 
at  once  the  true  nature  of  the  case  was  clear.  It  was 
seen  that  there  were  several  faintly-marked,  curved  lines 
of  refraction  opacity  on  the  posterior  surface,  occupying 
a  nearly  vertical  position,  and  covering  almost  one  third 
of  the  diameter  of  the  cornea.  The  lines  were  of  unequal 
length,  that  situated  nearest  the  nasal  margin  being  the 
Longest.  It  stretched  from  near  the  upper  margin  to  quite 
the  lower  margin  of  the  cornea,  and  was  much  the  most 
distinctly  marked.  The  remaining  lines  were  situated  at 
intervals  of  about  1  mm.  from  the  first  and  wore  inter- 
rupted opposite  the  middle  of  the  cornea,  leaving  a  space 
of  almost  3  nun.  between  the  upper  and  the  lower  parts 
clear. 

By  local  illumination  a  group  of  lines  similar  to,  bin 
not  quite  the  same  as,  those  seen  l>y  transillumination 
were  faintly  Visible.  Here  again  the  outer  lines  were 
broken    in   the  Centre,  and   were   markedly    fainter  than    the 

B  I   one. 

When   examined    by    the  ophthalmometer   the   cornea 
i  lie  following  reading 

Dioptre     scale:     Vert,     diam.,     35;      llor.    diam.,    25*75  \ 
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9*25   I),  astig.  ;    Mm.   rad.  curv.    Vertical  diam.,   6  ;    II 
diam.,  7*4;    I' I   mm.  «>!'  difference  of  radius  «»t   curvature. 
The  surface  of  the  cornea  was  quite  regularly  astigmatic. 
The  Indication,  then,  wns  thai  t  lie  astigmatism  \\  as  entirety 
corneal. 

The  mother  gave  ;i  clear  account  of  the  birth,  Btating 
at  once  thai  the  child  had  been  injured  by  fche  use  of  the 
forceps.  She  showed  ;i  Bear  on  the  righl  side  of  the  fore- 
head, and  another  in  the  occipital  region  <>n  tin-  left  Bide, 
which  she  averred  were  the  result  of  tin-  pressure  <>l  the 
blades  of  the  instrument.  She  stated,  further,  thai  the 
eyelids  were  black  for  weeks,  and  thai  the  child  had 
convulsive   fits   for  six    hours  after   birth. 

Tin-  boy  is  now  well  grown,  and  shows  no  defecl  besides 
those  mentioned.  The  bead  and  face  are  almosl  perfectly 
symmetrical.  An  attempt  to  neutralise  the  astigmatism 
in  this  case  was  wonderfully  successful,  the  vision  being 
improved  to   jAr  with    —    10   I ).  Cyl.,  axis  hor. 

It  is  ;i  very  interesting  fact  that,  while  these  two  cas<  - 
were  still  attending  at  the  Outdoor  Department,  a  third 
case  came  under  my  notice,  also  al  the  [nfirmary.  lime 
tho  mother  stated  that  the  child  had  been  injured  at  birth 
and  thai  she  wanted  to  have  the  eyes  examined  as  the 
boy  had  been  scut  from  school  as  having  defective  vision. 
The  case  was  quite  characteristic,  there  wore  two  obliquely 
situated  Lines  in  the  cornea,  a  ^-\\v  on  the  upper  eyelid, 
and  8  D.  of  astigmatism  ;   one  eye  only  wns  affected. 

It  will  be  noted  that,  although  the  firsl  case  was 
examined  by  the  ophthalmoscope  and  the  refractive  con- 
dition estimated,  the  real  state  of  mutters  was  not  at  once 
recognised.  It  wns  only  the  presence  of  an  unusually 
high  degree  of  astigmatism  which  raised  suspicion  as  i" 
its  true  nature.  In  the  second  case,  on  the  other  hand, 
whenever  the  high  degree  ^\  astigmatism  was  noted  n- 
being  present  in  one  eye  only,  remembering  the  previous 
experience,  the  cornea  was  examined  with  Bpecial  care'. 

No  importance  is  placed  on  the  number  and  position 
of  the  lines  "ii   the  cornea,  bul    it    is  interesting  that    the 
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astigmatism     corresponds     accurately    in     direction    with 
them. 

In  concluding,  then,  it  may  be  said  that  it  would  be 
well  to  investigate  both  the  state  of  the  cornea  and  the 
history  of  the  birth  in  any  case  in  which  a  high  degree  of 
astigmatism  is  found  in  one  eye  only.  In  all  four  cases* 
which,  so  far  as  is  known,  have  been  observed  until  now 
this  condition  of  matters  has  been  present. 

{Read  May  Mh3  1905.) 


5.   Sections  of  an  eye  with  pieces  of  wood  in  it. 
By  George  Coats. 

F.  G — ,  aet.  35,  was  admitted  to  the  Royal  London 
Ophthalmic  Hospital  under  Mr.  Fisher  on  January  25th, 
1905.  Four  days  previously  he  was  struck  on  the  right 
eye  by  a  piece  of  wood  while  hedging.  There  was  a 
perforating  wound  of  the  cornea  down  and  out  to  which 
the  iris  was  adherent.  The  lens  had  been  wounded,  and 
there  was  blood  and  lymph  in  the  anterior  chamber. 
The  adhesion  of  the  iris  to  the  wound  was  freed,  but  the 
eye  remained  irritable  and  showed  evidence  of  septic  in- 
fection of  a  subacute  type.  It  was  therefore  enucleated 
on  February  4th,  1905. 

The  eye  was  hardened  in  formol,  frozen,  and  bisected 
horizontally.  The  lens  had  been  penetrated  through  and 
through  and  was  much  distorted.  The  vitreous  contained 
Mood  and  exudates.  The  retina  was  in  situ  but  showed 
a  wound  to  the  temporal  side  of  the  disc  almost  in  the 
macular  region. 

Microscopical  < .r,i m iiKtfioii . — The  corneal  wound  is  heal- 
ing well  and  with  little  infiltration  of  its  margins.  The 
lens  and  extreme  pupillary  margin  of  the  it-is  are  adherent 

Three   in  Glasgow  and  one   in  London.     \  fourth  case  has  been 
een   by  me  since  i  li"  above  wrae  w  ril  ten. 


PLATE  XXIII. 

To  illustrate  Mr.  Coats'  paper  on  Sections  of  an  Eye  with  Pieces 

of  Wood  in  it  (p.  300). 

Fig.  1.  A  vegetable  hair  lying-  in  the  anterior  part  of  the  \ritreous 
near  the  ciliary  body.  It  is  surrounded  by  loose  connective  tissue  in 
which  there  are  many  large  giant  cells  with  their  nuclei  irregularly 
scattered  throughout  their  protoplasm.  There  is  a  small  cyst  of  pigment 
epithelium  beneath. 

Fig.  2. — Three  pieces  of  bark  in  the  deepest  layers  of  the  sclerotic 
near  the  temporal  side  of  the  disc.  These  are  also  surrounded  by 
similar  giant  cells.  There  is  considerable  round-cell  infiltration  of  the 
surrounding  tissues,  especially  of  the  choroid. 


i  mm  i  ii.  Soc.  Tranb.     Vol.  X  X  V      l'i.  itj    Will 


m 


V 


Fig.  l. 


<P*''^ 


.  v 


■ 


'V-' 


tt* 


■■ 


it 


>- 


H 


<v 


!«$  ;      - 


«r 


Pio.  1'. 


Adlard  &  Son,  f »■/>>-. 


BEi   PI0N8  OF    \\    i.v  i:   WITH    PIECES   01    WOOD   in    IT.       801 

to  it,  bul  there  la  b  stood  anterior  chamber.  Some 
haemorrhages  are  presenl  in  the  iris  Btroma.  The  track 
along  which  the  lens  has  been  penetrated  Is  infiltrated 
with  polymorphonuclear  leucocytes,  and  these  bave  also 
wandered  in  among  the  lens  fibres,  which  are  considerably 
broken  down,  especially  in  the  anterior  layers.  Fibrin 
and  leucocytes  are  also  presenl  on  the  anterior  surface  of 
the  lens  ; i ml  in  the  vitreous. 

Lying  in  the  vitreous  towards  the  anterior  pari  of  the 
ciliary  body  on  the  temporal  side  the  foreign  body  shown 
in  Fig.  1  is  Pound.  It  resembles  a  hair,  but  is  evidently 
not  an  eyelash,  since  it  is  jointed,  the  portion  in  the  section 
having  five  segments.  The  cuticle  is  imbricated,  as  can 
be  well  seen  in  tin-  second  segment  from  the  end  on  the 
left-hand  side;  in  the  other  segments  it  scon-  to  have 
been  stripped  off.  It  is  surrounded  by  a  fine  loose  con- 
nective tissue  in  which  there  are  very  numerous  large 
giant  cells.  Some  of  these  are  closely  applied  to  the 
hair,  while  others  are  situated  at  some  distance  from  it, 
but  there  nre  none  in  the  neighbouring  ciliary  pn 
or  ciliary  body.  They  contain  a  \rvy  large  number  of 
nuclei,  scattered  quite  irregularly  throughout  the  proto- 
plasm, and  ninny  of  them  contain  brown  granules  or  even 
particles  of  some  size  apparently  derived  Prom  the  cuticle 
of  the  foreign  body.  There  seem-  to  be  no  doubt  thai 
the  body  in  question  is  a  vegetable  hair  stripped  off  from 
the  piece  of  wood  ;i-  it  passed  through  the  lens  or  vitreous. 
According  to  the  man's  statement  it  was  a  blackthorn  twig 
which  struck  him. 

A  little  to  the  temporal  side  of  the  disc  the  retina, 
choroid,  and  sclera  have  been  wounded,  and  in  the  latter 
there  are  several  pieces  of  wood.  Plato  Will.  fig.  2,  shows 
three  of  these.  They  are  deep  brown  in  colour  and  consist 
of  bark  alone,  as  was  proved  by  comparison  with  another 
piece  of  wood  of  the  same  kind  which  the  patient  brought 
fi.r  that  purpose.  These  also  are  surrounded  by  Large 
giant  cells  similar  to  those  Pound  in  the  vitreous,  and  in 
them  similar  brown  granules  and   particles  arc  Pound.       A 


002  WOUNDS    AND    INJURIES. 

Few  giant  cells  are  found  at  some  distance  from  the  foreign 
bodies,  and  even  in  the  overlying*  episcleral  tissue.  There 
is  considerable  round-cell  infiltration  in  the  surrounding 
tissues,  and  especially  in  the  choroid,  but  there  is  also 
evidence  of  organisation,  so  that  the  process  has  not  been 
acutely  suppurative.  Elsewhere  the  retina  and  choroid 
are  normal ;  the  optic  nerve  is  normal. 

Remarks. — The  case  is  shown  as  an  example  of  so-called 
"  foreign  body"  giant  cells.  These  have  been  described 
in  the  eye  and  elsewhere  in  association  with  every  con- 
ceivable kind  of  foreign  body  introduced  from  without. 
They  have  also  been  found  with  foreign  bodies  in  the  wider 
sense  of  the  term — those  foreign  to  the  tissues  in  which 
they  lie,  yet  formed  within  them  (cholesterin  crystals, 
corpora  amylacea,  cysticercus  cysts,  old  blood-collections, 
etc.).  The  essential  point  seems  to  be  that  the  body 
should  be  capable  of  absorption,  yet  not  easily  broken  up ; 
the  inflammation  also  should  not  be  too  acute ;  they  are 
not  found  along  with  acute  suppuration.  They  rarely 
or  never  occur  with  the  ordinary  metallic  foreign  bodies 
because  these  cannot  be  absorbed,  but  if  the  metals  are 
introduced  experimentally  in  the  form  of  fine  powder  or 
thin  flakes  (e.  g.  gold  leaf),  giant  cells  are  thrown  out 
;md  take  them  into  their  substance  (Leber).  They  are 
supposed  to  arise  from  the  endothelium  of  lymph  or  blood- 

ssels  and  not  to  be  capable  of  wandering  far;  but  since 
they  occur  in  the  vitreous  in  this  case  they  must  have 
some  power  of  movement.  Their  function  is  evidently 
phagocytic,  as  Bhown  by  the  presence  of  the  brown  par- 
ticles in  their  interior,  and  in  tin's  they  resemble  the  well- 
known  tubercle  system  giant  cells.  They  differ,  however, 
in  being  on  the  average  -mailer  and  more  irregular,  and 
in  having  their  nuclei  either  scattered  throughout  the  cell 
or  bunched  together  in  the  centre — not  arranged  in  a 
circular  palisade.  They  have  thus  more  resemblance  to 
the  meloplaquea  or  osteoclasts  "I'  bone  than  to  true  giant 
'•(•IN  of  i he  Langhans  type. 
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S.  IHWABZ.— Arrh.  j.  Opkth.,  vol.   xlvii,  i,   p.  68,    L£ 
Lebeb. — Die  Entstehung  d.  Entzundung,  p.   I'M.  L891. 
Wagbnmann. — Arch.  f.  Ophth.,  vol.  xlii,  ii,  p.  I,  L896. 
Mabchand. — Vvrch.  Arch.,  vol.  .\ciii,  p.  518,  L883. 
Bohm.    -Virch.  Arch.,  vol.  cxliv,  p.  276,  L896. 
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XV.  INSTRUMENTS,  OPERATIONS,  ETC. 

1.  Needles  for  suture  of  the  conjunctival  flap  after  cataract 

extraction. 

By  Ernest  E.  Maddox. 

Having  recently  made  a  few  experiments  in  suturing 
the  conjunctiva  after  extraction,  I  had  these  little  needles 
made  for  the  purpose.  Their  strong  curve  fits  them  to 
work  in  a  small  space  without  touching*  the  lashes,  and,  of 
course,  the  shorter  a  needle  the  quicker  its  work,  since 
the  entire  length  must  of  necessity  travel  through  its 
puncture. 

Quite  unexpectedly  these  experiments  have  suggested 
within  the  last  few  days  another  possible  application  of 
conjunctival  sutures  which  it  may  be  of  interest  to  men- 
tion, even  if  rather  premature.  It  took  me  a  little  time 
to  discover  that  post-operative  astigmatism  is  increased  if 
too  much  conjunctiva  be  unwarily  included  in  the  suture. 
In  one  case,  for  example,  before  discovering  the  need  for 
care  on  this  point,  I  obtained  as  much  as  7  D.,  whereas 
my  usual  is  rarely  more  than  3D.  From  the  fact, 
however,  thai  a  tier  correction  the  vision  was  near])-  \\ 
may  we  not  infer  thai  the  alteration  in  curvature  was  more 
regular  khan  utter  the  flattening  thai  Follows  healing  b\ 
second  intention,  and  thai  the  best  operation  in  future  for 
Jii^'h  myopic  or  mixed  astigmatism  may  prove  to  be  an 
Incision  with  ;i  broad  conjunctival  flap,  and  tin's  sutured 
with  more  or  less  traction,  according  to  the  effeel  desired, 
either  to  the  other  conjunctival   lip   or   to    the    episcleral 

ne  ?  This  suggestion  has  the  advantage  over  previous 
ones  thai  the  effeel  could  be  regulated  l»\  selection  of  the 
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time    for    releasing    the    ButureSj    and    thus   overcome   in 
measure  bhe  uncertainty  of  the  resull    which  hitherto  haa 
been  one  of  the  chief  bars  to  operation  for  astigmatism. 
(Card  specimen.     October  20th,  L904. 


2.   Delicati  electric  connections. 

By  Kwxkst  K.  Maddox. 

The  eye-warmers  which  I  had  the  privilege  of  showing 

to  the  Society  last  year  had  the  disadvantage  of  being 
permanently  fixed  to  the  conducting  cords.  Since  then 
the  warmers  themselves  have  been  uncle  as  you  will  - 
much  more  soft  and  flexible,  with  silk-coated  wire,  BO  thai 
in  the  possible  event  of  ciliary  neuralgia  or  cyclitis  after 
extraction  they  can  be  \\<vd  without  the  slightest  discom- 
fort in  the  dressings,  and  be  left  there  day  and  night. 
These  tiny  connections  allow  the  conducting  cords  to  be 
attached  or  detached  b}r  a  nurse.  For  a  long  time  the 
difficulty  lay  in  the  heavy  and  bulky  character  of  any 
connections  obtainable,  but  on  accidentally  picking  up  a 
child's  necklace  the  problem  was  solved. 

(Card  specimen.     October  20th,  1904. 


3.  Result  of  operation  for  symblepharon  whi  n  frog's 
mucous  membrane  was  used  to  cover  largi  or,  us  in 
lower  conjwnctival  sac. 

By    LESLIE    I'atox. 

F.  G- — ,  male.     The  patient,  as  a  resull  of  orbital  cellu- 
litis, had  his  lower  conjunctiva]    sac    almost    completely 

obliterated.       The    lower    lid    was    adherent     to    the    lower 
VOL.   XXV.  20 
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margin  of  the  cornea  and  to  the  conjunctiva  above  that 
level  on  either  side,  with  the  exception  of  about  3  mm.  at 
the  outer  end  and  a  similar  distance  at  the  inner  end. 
At  these  places  little  sacs  of  conjunctiva  were  left,  but  a 
probe  could  not  be  passed  along  any  distance  at  all  under 
the  adherent  portion.  In  the  operation  the  lower  lid  was 
dissected  away  from  the  eyeball  until  a  sac  about  half  an 
inch  in  depth  was  formed.  The  mucous  membrane  lining 
the  roofs  of  the  mouths  of  three  frogs  was  taken.  The 
largest  piece  was  attached  with  its  mucous  surface  in- 
wards along  the  raw  inner  surface  of  the  lid.  The  other 
two  pieces  were  sewn  to  the  raw  surface  of  the  eyeball 
by  their  upper  edges  only.  A  piece  of  green  protective 
was  pushed  in  beneath  the  lids  and  the  eye  closed  up. 
One  small  portion  of  the  outer  ocular  graft  sloughed  :  all 
the  other  portions  grew  well.  There  has  been  no  shrink- 
ing of  the  sac  since  the  operation,  over  twelve  months  ago. 
The  slight  diplopia  on  extreme  outward  movement  causes 
no  inconvenience.  Before  the  operation  there  was  diplopia 
in  all  positions  except  direct  forward  vision. 

(Card  specimen.      December  8th,  1904.) 

The  Prksident  congratulated  Mr.  Paton  on  the  success- 
ful results  of  the  operation  and  the  ingenuity  with  which 
it  was  conceived  and  carried  out.  As  far  as  he  knew,  it 
marked  a  new  step. 

Mr.  Lawson  asked  how  Mr.  Paton  treated  the  case,  and 
what  was  the  after-treatment  adopted  until  the  bandages 
were  taken  off. 

Mr.  PATON,  in  reply,  said  he  believed  the  skin  of  the 
frog  had  been  \\+a\  for  skin-grafting  but  not  frog's  muqous 
membrane.  The  difficulty,  he  found,  was  to  be  Bure  lie 
had  fche  righl  surface  in  the  right  place.  In  dissecting 
apari  fche  attached  surfaces  he  made   liis   incision  ;it  what 

mod  fco  be  the  original  ii<l  margin,  leaving  any  con- 
junctiva fchere  was  attached  to  the  ocular  surface.  He 
then  dissected  down  fco  b  depth  of  half  an  inch.  Be 
attached  fche  mucous  membrane  with  very  fine  silk  to  the 
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margin  of  fche  lid.  The  other  mucous  membrane  be 
attached  to  fche  fringes  of  conjunctiva  which  were  left  <>n 
the  ocular  surface.  He  did  nol  fcry  to  sew  them  in  at  fche 
lower  edges,  bul  pushed  them  down  with  green  protective 
mid  cut  the  protective  in  such  a  way  thai  il  would  keep 
the  two  portions  separate.  Then  lie  hound  up  the  eye  and 
left  it  for  seven  days,  ;it  fche  end  of  which  period  it  was 
practically  as  well  as  it  was  seen  to  be  now,  except  thai 
there  was  u  large  amount  of  hypertrophy  where  tin-  ocular 
conjunctiva  joined  the  ocular  patches  of  mucous  mem- 
brane. That  hypertrophy  had  now  practically  entirely 
disappeared.  In  a  subsequent  case  in  which  lie  carried 
out  the  same  procedure  lie  thoughl  lie  would  improve  on 
what  he  had  done  before,  and  sewed  the  mucous  mem- 
brane down  to  the  lower  margin,  but  it  did  not  do  80 
well.  The  consequence  was  that  lie  had  to  repeat  the 
operation  and  simply  sew  it  at  the  upper  margin,  and 
keep  it  in  position  with  green  protective. 


1.  A  model  to  illustrate  the  'passage  of  rays  <>/  light  through 

tlte  eye  in  the  various  forms-  of  astigmatism. 

By  H.  Seckee  Walker. 

The  apparatus  consists  of  a  blackboard  three  feet  in 
length,  across  the  centre  of  which  is  fixed  a  circular  screen 
four  inches  acres-,  representing  the  cornea,  perforated  by 
several  holes  in  the  vertical  and  horizontal  diameter-. 
From  a  hook  at  one  end  of  the  board  thick  yellow  silk 
threads,  after  passing  through  the  horizontal  openings  in 
fche  screen,  are  gathered  together  at  a  point  and  then 
diverge,  and  arc  fixed  along  a  horizontal  bar  at  the  other 
end  of  the  board.  Green  silk  threads  pass  from  the  hook 
(which  is  to  represent  an  illuminated  point  whence  the 
rays  of  light  emanate)  through  the  vertical  openings  ill 
the  screen,  ami  after  crossing   are  fixed  along  a  vertical 
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pillar  two  inches  in  front  of  the  horizontal  bar.     Thus  the 
vertical  rays  focus  in  front  of  the  horizontal. 

A  circular  screen  representing  the  retina  is  interposed 
between  the  screen  and  the  vertical  pillar.  A  vertical  and 
horizontal  slit  in  these  two  diameters  through  which  the 
silks  are  passed  allow  this  screen  to  move  in  a  slot  on  the 
board  nearer  to,  and  further  from,  the  screen  without 
moving  the  threads.  Thus  the  screen  may  be  placed  in 
different  positions  before  or  behind  the  crossing  points  of 
the  silks  or  the  focussing  of  the  rays  of  light,  to  illustrate 
all  the  various  forms  of  regular  astigmatism. 

{July  Itli,  1905.) 
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XVI.  CONGENITAL. 
1.   Peculiar  appearance  of  a  retinal  vein. 

By   I  rEORGE  COATS. 

Maey  S — ,  a?t.  13  years,  schoolgirl,  attended  the  Royal 

London  Ophthalmic  Hospital  on  October  20th,  1904,  under 
Mr.  E,  Treacher  Collins,  complaining  of  inability  to  see  the 
blackboard  at  school.  Her  mother  believes  thai  Bhe  has 
never  seen  well,  but  within  the  past  twelve  months  the 
sight  has  been  getting  worse,  and  she  has  been  complain- 
ing of  headache.  Family  history:  Her  mother  has  had  one 
miscarriage — the  first  pregnancy;  nothing  else  relevant. 
She  is  a  slightly-built  girl,  rather  anaemic,  and  has  never 
been  strong.  Seventeen  months  ago  she  had  rheumatic  fever, 
and  she  has  suffered  from  breathlessness  since.  Mr.  Eason, 
who  examined  her  chest,  reports  thai  the  heart's  action  is 
rapid,  but  unaccompanied  by  murmurs.  There  is  deficient 
air-entry  to  the  lungs  on  both  sides,  and  a  tew  coarse 
rhonchi  are  heard  towards  the  left  base. 


V.  R.  and  L.  .,r,r 


Skiascopy. — R. 
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Et.  with  +  0-5  sph.  +  2'5  cyl.  axis  70°  V  =  /V 
L.  with  +  0-75  sph.  +  2*5  cyl.  axis  70°  "7  =    /;. 
Both  fundi  are  poorly  pigmented  and  of  "tessellah 
type,  especially  in  a  sector  directed  downwards.  The  veins 
are  everywhere  a  little  tortuous,  enlarged,  and  of  unequal 
calibre. 
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About  three  disc  diameters  outwards  on  the  right 
superior  temporal  vein  the  vessel  shows  for  a  distance  of 
about  one  disc  diameter  the  appearance  shown  in  the 
sketch.  Following  it  from  the  disc  the  vein  splits  into 
two ;  the  lower  division,  which  is  the  larger  and  the  more 
directly  continuous  with  the  main  vessel,  makes  a  sudden 
kink  downwards  and  also  a  little  outwards  from  the  retina 
into  the  vitreous;  it  then,  after  a  short,  straight  course, 

Fig.  22. 


makes  a  complete  loop,  which  also  projects  into  the  vitreous 
for  about  2D.  A  little  distance  farther  on  another  ex- 
ceedingly sharp  kink  occurs,  and  then  the  vein  curves 
PO mid  to  pursue  its  normal  course.  The  upper  division 
bridges  across  this  same  area  and  joins  the  lower  division 
jn>t  beyond  fehe  tortuous  portion  to  re-form  the  main  vein; 
it    L8   much  more  slender  and   runs  a   straight  course,  except 

thai  jusl  before  re-uniting  with  the  Lower  branch  it  lias 
one  or  two  small  tortuosities.  From  this  division  a  small 
twig  is  given  upwards,  and  beyond  the  affected  pari   two 
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Mimll  branches  proceed  downwards  towards  the  macula. 
The  bends  of  the  kink-  and  loop  are  very  sharp,  and  so 
appear  as  dark  spots  with  the  ophthalmoscope.  There  is 
no  evidence  of  venous  obstruction  in  the  vein  beyond;  it 
is  Bomewhal  enlarged  and  tortuous,  bul  noi  more  so  than 
elsewhere  in  the  fundus.  The  whole  area  is  a  Little  hazy, 
probably  partly  because  of  the  astigmatism,  bul  neither 
here  nor  elsewhere  are  there  any  haemorrhages.  Similar 
appearances  are  u<>t  observed  on  any  other  vessel. 

Remarks. — The  question  is  raised  as  to  whether  this  is 
to  be  regarded  as  a  congenital  peculiarity  or  as  resulting 
from  a  preceding  exudate  or  haemorrhage.  In  the  former 
case  it  would  be  comparable  to  the  vascular  loops  pro- 
jecting into  the  vitreous  described  and  pictured  by  many 
authors,  or  to  the  sufficiently  well  known  tortuosity  of  the 
retinal  vessels.  I  f  acquired,  it  would  be  analogous  to  the 
vascular  "  nets  "  in  the  retina,  or  to  the  new-formed  vessels 
in  the  vitreous  met  with  after  haemorrhages.  In  favour 
of  its  congenital  origin  are  the  degree  of  tortuosity  of  the 
veins  generally  (slight,  however,  and  not  affecting  the 
arteries),  the  absence  of  any  present  haemorrhages  or 
exudates  in  the  retina,  the  projection  of  the  loops  into  the 
vitreous,  the  age  of  the  patient — acquired  nets  being 
unusual  in  one  so  young.  Congenital  vascular  Loops 
springing  from  veins  are,  however,  quite  exceptional,  the 
only  cases  which  I  can  find  being  the  one  pictured  by 
Mr.  Adams  Frost  in  his  Atlas  (probably),  one  by  Szili,  and 
one  (which  did  not  project,  however),  by  Eirschberg. 
Further,  such  loops  are  almosl  always  on  the  disc,  and 
usually  fall  back  to  the  fundus  close  to  the  Bpol  whence 
they  sprang,  often  utter  making  a  number  of  twists.  In 
a  sense,  therefore,  they  do  not  replace  a  portion  of  a  vein, 
and  in  no  recorded  case  have  they  been  bridged  by  a 
collateral  vessel  as  in  the  present  instance.  A  Bomewhal 
similar  case,  but  without  the  collateral,  has  been  figured 
by  Mr.  Adams  Prosl  [Atlas,  Plate  XXI  in  a  case  of  old 
choroiditis — not,  therefore,  in  b  aormal  fundus,  and  there- 
fore doubtfully  of  congenital  origin. 
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In  favour  of  an  acquired  origin  we  have  the  history  of 
acute  rheumatism  seventeen  months  before,  and,  above  all, 
the  presence  of  the  collateral  loop,  which  gives  it  a 
resemblance  to  a  vascular  (<  net,"  of  which  only  two 
branches  have  survived.  Such  nets  are  frequently  situated 
away  from  the  disc.  A  case  showing  some  points  of 
resemblance  to  the  present  one  is  recorded  by  Gloor  in  a 
man,  set.  23  years.  The  tortuosities  and  nets  in  this 
instance  certainly  followed  upon  retinal  haemorrhages, 
although  described  by  Gloor  as  of  congenital  origin. 
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2.  Amaurotic  family  idiocy. 
By  F.  J.  Poynton,  M.D.,  and  J.  Herbert  Parsons. 

The  patient  is  a  child,  set.  13  months,  of  Jewish  parent- 
age. Of  the  four  other  children  of  the  same  parents,  two 
died  from  croup  and  two  are  healthy.  The  labour  in  tliis 
case  w;i-  instrumental.  At  the  age  of  6  months  the 
infant  was  noticed  to  have  some  little  difficulty  in  swallo\  - 
ing,  and  the  risior  seemed  to  be  imperfect.  The  limbs 
did  no!  groy/  ;m<l  the  general  health  was  poor.  At  the 
present  time  the  feet,  hands,  and  limits  are  curionsly 
small  :  the  child  cannot  ail  np,  the  neck  muscles  are  weak, 
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the  legs  are  cold  and  blue,  and  the  feel  are  extended. 
The  tendon  reflexes  ;i  re  increased. 

Ophthalmoscopic  examination  -hows  optic  atrophy  ami 
the  typical  macular  changes — a  iv<l  Bpol  al  the  fovea,  sur- 
rounded by  a  Large  white  area,  which  fades  off  into 
apparently  normal  peripheral  fundus. 

The  following  is  the  bibliography  of  the  disease  j  the 
mosl   important   papers  are  marked   with   an  asterisk  (*)  : 

Wai;i:n  Tay,  Ophth.  Soc.  Trans.,  i,  1881  ';  iv,  L884j 
xii,  L892, 
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Goldzechek,  Wiener  med.   Woch.,  L885. 

Wadswokth,  Avier.  Ophth.  Soc.  Trans.,  iv,  1*87. 
*Sachs,   Journal    of  Nervous  and  Mental  Diseases,  New 
York,   1887,    1892;    New    York    Medical    Journal,  1896; 
Deutsche  med.   Wocli.,  1898. 

HiksciiBKia;,  Cent ralbl.  f.  Augenheilkunde,  1888. 

Kingdon,  Ophth.  Soc.  Trans.,  xii,  1892  j  xiv,  1894. 
*Kingdon  &  Russell,  Med.-Chir.  Soc.  Trans.,  Ixxx,  LS97. 
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Kollek,  New  York  Medical  Record,  1,  1896. 

Heimann,  Arch,  of  Pediatrics,  xiv,  1897. 

Koplik,  Arch,  of  Pediatrics,  xiv,  1897. 
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Grancher,  Comby,  Marfan,  Traite  des  Maladies  dt 
VEnfance,  iv,  Paris,  1897. 

Peterson,  Journal  of  Nervous  and  Mental  Disease,  xxv, 
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Ward  Holden,  Journal  of  Nervous  and  Mental  Disease, 
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Psychiatrle,  iii,  1899. 
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Neurologie  u.  Psychiatrie,  iii,  1899. 
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{November  10th,  1904.) 

Mr.  Parsons  said  that  lie  had  brought  up  his  case  in 
order  that  members  might  see  that  particular  condition  in 
Jewish  children  which  had  been  thoroughly  investigated 
by  Dr.  Risien  Russell  and  Mr.  Kingdon,  so  that  members 
who  were  not  conversant  with  the  condition  might  have 
an  opportunity  of  seeing  it. 


3.     Congenital    anterior     staphyloma     [right)  ;     congenital 
corneal  opacities  and  microphthalmos   {I (ft.) 

By  Arnold  Lawsox. 

The  child  is  now  10  weeks  old,  and  the  mother  is 
positive;  that  both  eyes  were  in  practically  the  same  con- 
dition as  at  present  two  days  after  birth.  The  child 
has    not    suffered   from   ophthalmia  neonatorum. 

Right. — The  whole  of  the  anterior  half  of  the  globe  is 
uniformly  enlarged,  and  forms  a  prominenl  swelling  behind 
the  lids,  which  barely  meet  over  it.  The  sclerotic  is  mud 
thinned,  and  is  translucent,  giving  the  protruded  pari  the 
customary  purple  tint.  There  is  no  anterior  chamber, 
mid  th<-  remnants  <»i'  the  iris  can  be  seen  lying  in  contact 
with    the   cornea.      The  latter  is  large,   protuberant,  and 
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peaked  centrally  where  the  corneal  substance  is  reduced 
to  t'\  t  peme  tenuity  . 

heft. — This  eye  is  microphthalmia  The  cornea  is 
densely  opaque  in  many  places,  but  more  or  less  trans- 
luceiit  in  other  spots,  though  nowhere  normal.  The  iris 
can  lie  distinguished  indistinctly  in  places,  and  ilie  anterior 
chamber,  though  shallow,  is  present. 

The  ease  is  chiefly  of  interest  on  account  of  the  con- 
dition of  the  right  eve.  It  is  an  example  of  a  rare  class 
of  cases  in  which  buphthalmos  is  associated  with  the 
absence  of  an  anterior  chamber.  We  believe  the  con- 
dition to  be  most  easily  explained  as  the  result  of  an 
intra-uterine  inflammation  and  perforation  of  the  cornea, 
with  consecutive  secondary  glaucoma  and  bulging  of  the 
anterior  segment  of  the  globe,  and  that  the  case  is  better 
expressed  by  the  term  "congenital  nut,  rim-  staphyloma" 
rather  than  by  the  general  one  of  "buphthalmos" — a 
condition  which  is  most  generally  associated  with  a 
deepening  of  the   anterior   chamber. 

[Card  specimen.      December  s/A,    11M)4.) 

Mr.  Parsons  agreed  with  Mr.  Lawson  as  to  the  pathology 
of  the  case,  but  he  believed  there  were  some  memb 
whose  views  did  not  coincide  with  theirs.  Be  (Mr.  Parsons 
thought  it  was  an  intra-uterine  perforation,  and  that  the 
staphyloma  was  formed  in  the  ordinary  way.  The  only 
difficulty  was  to  account  for  the  intra-uterine  perforation. 
He  emphasised  the  objection  to  the  term  " buphthalmia ' 

applied  to  those  cases;  it  was  better  to  keep  that  term  for 
those  cases  with  deep  anterior  chamber;  those  in  which 
the  iris  was  practically  adherent  all  over,  and  in  which 
there  had  been  perforation,  wen-  better  termed  "  anterior 

staphyloinata." 

Mr.  Tebacheb  Collins  objected  to  the  view  just  ex- 
pressed by  Mr.  Parsons  that  the  term  "  buphthalmos ,J 
should  only  be  applied  to  eyes  with  a  deep  anterior 
chamber.  He  thought  "buphthalmia  "  should  be  applied 
to  any  eye  which  looked   like  a  bullock's   eye.      It    was  a 
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loose  clinical  term,  and  had  not  any  definite  pathological 
significance.  It  was  applicable  to  any  eye  the  front  of 
which  was  very  much  enlarged  and  globular.'  In  the 
present  eve  he  thought  there  was  more  extensive  congenital 
malformation  than  was  met  with  in  most  buphthalmic  eyes  ; 
instead  of  there  being  only  failure  in  separation  of  the  iris 
from  the  periphery  of  the  cornea,  the  whole  of  the  iris  had 
remained  adherent  to  it. 

Mr.  Parsons  thought  it  conceivable  that,  in  that  case, 
it  might  be  due  to  the  cause  mentioned  by  Mr.  Collins, 
but  he  did  not  believe  it  was  probable.  The  case  upon 
which  he  founded  his  remarks  was  one  in  which  he  ex- 
amined the  eye  microscopically. 


4.   Congenital  abnormalities  of  retinal  vessels  in  two  sisters. 

By  George  Coats. 

Mary  B — ,  aet.  10  years,  attended  the  Great  Northern 
Central  Hospital,  under  Mr.  A.  Stanford  Morton,  on 
November  3rd,  1904,  with  asthenopic  symptoms.  There 
was  slight  blepharitis  squamosa.      Faint  corneal  nebulas. 

V.  R.  -^,  V.  L.  -x%,  J.  1  with  difficulty. 

+  3*5  +  4 


Retmoscopy  under   -^  T 

V  R.  +  4  5        L. 

atropine. 


+■  0 


R.  with  +  3  D.  sph.  +  1  1).  cyl.  axis  V.  =  f,  fairly. 

L.  with  +  3*5   I),  sph.  +   1  D.  cyl.  axis  V.  =  j!,  fairly. 

Left  fundus  normal. 

Right  fundus. — The  inferior  main  artery  divides  normally 
into  inferior  nasal  and  inferior  temporal  branches.  Prom 
the  inferior  temporal,  a  Little  way  beyond  the  disc,  a  Large 
trunk   i-  given   off  which,  after  running  outwards  for  ;i 
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spiicc,  curves  npwards,  and  passes  about  half  way  between 
fche  disc  and  fovea.  Somewhal  above  the  level  of  the 
middle  of  the  disc  u  bends  outwards  again,  and,  meeting 
the  Buperior  bemporal  vein,  accompanies  il  to  its  termi- 
uation.  The  other  vessels  are  normal.  There  is  a  norma] 
superior  temporal  artery  above  the  superior  temporal  vein, 
bo  thai  the  latter  vessel  has  r  large  artery  on  each  side  of 
it.  Jusl  below  the  abnormal  artery,  a  little  outside  the 
fovea,  there  is  a  minute  yellow  dot.  The  Fundus  is  other- 
wise normal. 

Viulet  13 — ,  sat.  5  years,  attended  al  the  same  time  on 
account  of  "blinking"  and  Erequent  rubbing  of  the  eyes. 
She  does  nol  know  her  letters,  but  Is  believed  to  see  fairly 
well.     There  is  occasional  moderate  nictitatio. 


Retinoscopy  under   -.» 
.-it  ropine. 


+  4  +1 


+  4  I  j.  -    l 


Left  fundus  normal. 

Right  fundus. — The  interior  nasal  vein  does  nol  join 
the  inferior  temporal,  bul  reaches  the  disc  separately  well 
on  the  nasal  side.  A  single  trunk  is  formed  by  the  junc- 
tion of  two  main  branches  from  the  nasal  and  inferior  nasal 
parts  of  the  field  respectively.  This  trunk,  immediately 
after  crossing  the  edge  of  the  disc,  divides  into  tfwo  equal 
branches  which  disappear  separately  into  the  papilla.  The 
upper  fork  receives  a  small  tributary  from  above.  The 
other  vessels  and  the  fundus  generally  are  normal. 

Another  sister  also  presents  sonic  minor  peculiarities, 
viz.,  an  exceedingly  deep  physiological  cup  |  I  to  5  I>.)  in 
each  eye,  and  in  the  right  the  superior  nasal  artery  given 
off  from  a  lower  branch,  which  also  supplies  the  inferior 
nasal. 

The  mother  and  another  sister  have  B  normal  distribu- 
tion of  vessels. 
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5.   Abnormal  congenital  pigmentation  of  one  eye. 
By  N.  Bishop  Harman,  M.B. 

J.  T — ,  male,  set.  13  years.  Seventh  child  of  a  family  of 
twelve.  Both  father  and  mother  natives  of  Hertfordshire  ; 
no  known  alien  admixture.  Mother  has  dark  hair  and 
eyes,  and  sallow  skin,  father  dark  hair,  hazel  eyes,  and 
fair  skin ;  neither  present  any  abnormalities.  The  other 
children  living  are  normal  ;   one  has  blue  eyes. 

The  right  eye  of  the  boy  is  deeply  pigmented  in  sclera, 
iris,  and  fundus,  and  contrasts  with  the  lesser  degree  of 
pigmentation  of  the  left  eye  and  its  white  sclera.  The 
right  conjunctiva  appears  plum-coloured  owing  to  the 
presence  of  pigment  in  the  episcleral  tissue.  By  the  use 
of  the  loupe  the  pigment  is  seen  to  be  deposited  in  minute 
discrete  particles  in  the  deep  tissue  ;  the  ocular  conjunctiva 
proper  is  not  pigmented,  and  the  tarsal  conjunctiva  and 
the  retrotarsal  folds  are  of  normal  colour.  The  iris  is 
deeply  pigmented  and  contrasts  with  the  hazel-brown  iris 
of  the  left  eye.  The  fundus  is  a  deep  slaty  blue-black 
colour  in  contrast  to  the  common  warm-red  tint  of  the 
left.  Vision  is  normal  and  equal  on  the  two  sides.  The 
mil  her  >tated  she  first  noticed  the  "  white  of  the  eye  "  was 
gradually  blackening  when  the  child  was  a  year  old. 

There  can  be  no  doubt  the  condition  is  a  congenital 
anomaly.  There  has  never  been  any  disease,  and  no  use 
of  any  eye  lotion.  That  the  episcleral  pigmentation  cannot 
be  due  to  argyrosis  is  certain,  seeing  that  all  the  pigmented 
tissues  of  the  right  eye  are  deeper  in  colour  than  on  the 
Left  <\  The   unusual  pigmentation  of  the  sclera  is  jusl 

thai  which  is  seen  in  -nine  black-haired  dogs,  and  occasion- 
ally in  negroes.  (December  Sth,  L904.) 
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I).   Small  coloboma  of  upper  eyelid)  with  peculiar  thickening 
of  tin  conjunctiva  on  its  inner  surface. 

By  E.  Treacher  (  Iollins. 

Axfred  V — ,  Bet.  17  years,  came  first  to  Moorfields 
Hospital  in  February  of  this  year  complaining  of  a  growth 
•  in  his  righl  eye;  tin's,  and  the  notch  at  tin-  border  of  bis 
left  upper  eyelid,  he  said  had  been  presenl  since  birth. 

At  the  lower  and  outer  margin  of  the  righl  cornea  was 
an  oval-shaped  dermoid  growl  li  wit  h  hairs  springing  from  it. 

At  the  junction  of  t he  middle  and  inner  thirds  of  the  lefl 
upper  eyelid  was  a  small  indentation.  Corresponding  to 
the  position  of  tins  indentation  on  the  inner  surface  of  the 
upper  eyelid  was  a  line  of  thickened  conjunctiva  running 
Erom  before  backwards.  The  appearances  surest  ed  very 
much  those  of  a  cicatrix  Erom  a  wound  involving  the  con- 
junctiva and  tarsus.  The  patient  was,  however,  quite  sure 
that  he  had  never  received  any  injury,  and  that  the  con- 
dition dated  from  birth.  In  favour  of  its  congenital  origin 
there  was,  moreover,  the  dermoid  tumour  on  the  other  eye. 

The  dermoid  rumour  was  cut  down  to  a  position  Level 
with  the  surface  of  the  cornea;  some  granulations  formed 
;it  its  Eormer  site,  and  these  have  now,  six  week-  later, 
organised  into  a  pinkish-grey  pedunculate  protuberance. 

[May  4///,  L905.) 


7.  Synechias  of  the  iris  and  pupillary  membrane. 
By  A.  J.  Ballantyne,  M.I). 

Tin:  case  to  lie  described  is  that  of  a  foetus  removed 
post  mortem  Erom  the  uterus  of  a  patient  who  died  in  the 
Glasgow  Royal  Enfirmary  in  October,  L903.  The  patient 
was    pregnanl    about    six    months   according   to  her   own 
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estimate,  but  the  foetus  presented  the  general  characters 
of  a  female  child  of  seven  to  eight  months. 

The  uterus  and  child  had  been  preserved  in  formalin 
intact  for  several  days  before  the  eyes  were  removed  for 
examination.  Both  cornea?  were  then  found  to  be  some- 
what opaque,  so  that  the  condition  of  the  iris  could  not  be 
accurately  ascertained,  but  it  was  apparent  that  each  pupil 
was  still  ocoupied  by  pupillary  membrane. 

The  left  eye  was  preserved  in  Formalin-Midler,  and 
imbedded  in  celloidin.  The  following  is  the  result  of  the 
microscopic  examination  : 

During  preparation  the  cornea  has  become  somewhat 
wrinkled,  and  its  epithelium  to  some  extent  destroyed. 
Bowman's  and  Descemet's  membranes  are  intact,  and  no 
change  of  any  kind  can  be  detected  in  the  corneal  tissue 
itself.  The  endothelium  has,  to  a  great  extent,  become 
detached  from  the  back  of  the  cornea  and  is  thrown  into 
folds,  lying  between  the  iris  and  cornea.  Some  of  these 
are  imbedded  in  a  homogeneous  coagulum,  which  in  a 
number  of  the  sections  is  found  lying  on  the  back  of  the 
cornea,  and  partly  filling  the  anterior  chamber. 

The  lens  has  undergone  a  good  deal  of  shrinkage,  so 
that  its  equator  is  separated,  by  a  considerable  interval, 
from  the  ciliary  body.  The  ciliary  processes  are  closely 
adherent  to  the  lens.  No  new-formed  tissue  is  found 
between  the  lens  and  ciliary  processes. 

The  retina  and  choroid  are  normal,  the  layer  of  hexa- 
gonal cells  being  well  pigmented,  and  the  choroid  free 
from  pigment.  A  homogeneous  coagulum  similar  to  that 
Been  in  the  anterior  chamber  lies  between  the  retina  and 
choroid.  The  vitreous  is  shrunken  and  lies  in  a  compact 
mass  behind  the  lens.  It  contains  small  portions  of  appar- 
ently ]>;itent  blood-vessels,  some  of  which  lie  immediately 
behind  the  posterior  pole  of  the  lens,  while  other  fine 
branches    pass    along    outside   the   capsule   towards    the 

equator  of  fche  Ions.      These  are  apparently  the  remains  oi 

ill.-  fcunica  vasculose  leni is. 

The  pupillary  membrane  consists  of  a  line,  almost  struc- 
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tureless,  membrane,  containing  numerous  small  grains  of 
brown  pigment,  and  baying  on  its  anterior  Burface  b 
number  of  thin- walled  blood-vessels,  of  good  size,  and  filled 
with  blood.  The  membrane  takes  Its  origin  from  the 
anterior  surface  of  the  iris,  a  shorl  distance  from  the 
pupillary  margin.  The  iris  stroma  contains  little  or  no 
pigment,  while  the  posterior  epithelial  layer  of  the  iris  is 
well  pigmented,  and  in  sonic  places  is  Been  to  consist  ol 
two  distinct  layers  of  pigmented  cells. 

The  relations  of  the  iris  and  pupillary  membrane  to  the 
cornea  and  lens  varj  according  to  the  position  of  the 
section,  but  the  appearance  seen  in  a  Beries  of  sections  as 
one  passes  across  the  eyeball  are  as  follows: 

In  section-  made  between  the  corneal  and  pupillary 
margins,  the  iris  is  free.  In  sections  made  between  the 
margin  and  centre  of  the  pupil  the  pupillary  membrane  is 
seen  as  a  fine  pigmented  and  vascular  membrane,  stretching 
across  from  one  iris  border  to  the  other,  and  nowhere  in 
contact  with  the  lens  or  cornea.  In  one  or  two  of  the 
succeeding  sections  the  membrane  is  complete,  and  for  a 
short  distance  adherent  to  the  lens  capsule.  Then  the 
pupillary  membrane  becomes  adherenl  also  to  the  pos- 
terior surface  of  the  cornea.  The  portion  of  the  pupillary 
membrane  which  passes  from  iris  to  cornea  resembles  mosl 

closely  in   structure  the  stroma   of  the  iris,  and  as  compared 

with  the  rest  of- the  membrane  is  comparatively  devoid  of 
blood-vessels. 

In  the  succeeding  sections  the  pupillary  membrane  at  the 
Bide  corresponding  to  the  corneal  adhesion  is  incomplete, 
while  the  adhesion  now  includes  both  iris  and  membrane, 
the  total  extent  of  the  adhering  surfaces  increasing  until 

the  Centre  of  t  he  eyeball    is   reached. 

The  pupillary  membrane  now  leaves  the  cornea,  the 
iris  at  a  point  outside  the  pupillary  margin  remain- 
big  attached  to  the  cornea  (right  side  in  figure).  The 
pupillary   membrane    also  leaves    the    lens,  and    in  Borne 

sections  it  lies  close  behind  the  cornea,  but  nol  in  contact 
with    it,   being    separated    from    it    by    the   homogeneous 

\o|..    XXV.  2  1 
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coagulum  previously  referred  to.    In  the  succeeding  sections 

the  iris  also  ceases  to  be  in  contact  with  the  cornea. 

With  regard  to  the  nature  of  the  connection  of  the   iris 
and    pupillary    membrane,  with    the    cornea    and    lens,   it 
appears  to  be  of  the  nature  of  a  glueing  or  soldering  of  the 
parts.      At  the  points  of  contact  the  endothelium  of  the 
anterior    chamber   has    disappeared,   so  that  the  iris    and 
membrane  come  into  direct  contact  with  the  membrane  of 
Descemet,  which  remains  intact.      In  the  sections  in  which 
the  area  of  adhesion  between  the  iris  and  cornea  is   some- 
what extensive,   the  endothelium  can  be  followed  up  into 
the  angle    between   the   adherent   cornea   and  iris,  where 
it    abruptly    ceases.      Along    the   line   of  contact   the    iris 
and    membrane    of    Descemet   lie    in    immediate    contact, 
but    here    and   there    a    little    space    exists   in    which    are 
included  a    few   endothelial   cells.       From  these    facts    I 
infer  that    the    adhesion   between    the    parts    must    have 
taken  place  at  a  date  subsequent  to  the  formation  of  the 
anterior   chamber    and   of  Descemet's  membrane    and    its 
endothelial  layer.      Normally  the  lens  and  iris  lie  close  to 
the   posterior  surface   of   the    cornea    until    very    shortly 
before  birth,    and    it    is    probable    that   in    this    eye    fche 
existence  of   such  a  well-marked  anterior  chamber  is  the 
result    of   shrinkage    and   retraction    of    the    lens    during 
preparation.      The  fact,  however,  that  there  is  almost  total 
absence  of  the  endothelium  of  the  iris  and  of  Descemet's 
membrane,  at    points    where  these  structures  lie   in   close 
contact,    while   elsewhere  the  endothelium   can  be    easily 
distinguished  as  a  layer  of  flattened  cubical  cells,  is,  I  think, 
sufficient   proof  that  we  are  here  dealing  with  an  actual 
pathological  adhesion. 

One    has    no    data    OH    which     to    base   an    opinion     as    to 

whether  this  condition  would  have  persisted  during  the 
later  development  of  the  child,  had  it  lived.  According  I  i 
NTussbaum  (13)  the  pupillary  membrane  is  still  present  in 
tli,.  human  foetus  of  the  eighth  month,  so  that  probably 
the  greater  pan  at  leasl  of  fchis  membrane  would,  in  the 
'  Ural  course  "I  events,  have  disappeared  before  or  shortly 
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after  birth.  But,  as  was  previousl)  mentioned,  the  part 
of  the  membrane  passing  from  iris  to  cornea  has  a  dis- 
tinctly more  substantia]  and  less  vascular  structure  than 
the  resl  of  it,  and  this  portion  mighl  conceivably  have 
persisted  after  birth  and  have  '.riven  rise  to  the  appear- 
ance of  fine  filaments  between  the  iris  and  cornea,  which 
have  been  described  in  mosl  of  the  reported  ca& 

There  is  a  total  absence  of  any  signs  of  pasl  inflamma- 
tion in  the  cornea,  iris;  and  ciliary  body,  and  there  is  no 
anterior  polar  cataracl . 

Tin-  Literature  contains  more  or  Less  detailed  references 
bo  fourteen  cases  in  which  a  diagnosis  of  anterior  synechia 
of  the  pupillary  membrane  was  made,  the  ages  of  the 
patients  ranging  from  6  weeks  to  21  years.  A  resume  of 
i  hese  cases  maj   be  <  >t'  some  interesi . 

Willi    I  lie  except  inn   of  the  ease  of   \Y  int  erst  einer   (12)   ill 

an  infant  6  weeks  old,  ami  that  reported  by  Treacher 
Collins  (8)  in  ;i  child  of  3  months,  no  anatomical 
examination  of  the  eyes  was  made,  and  in  the  two  ca 
referred  to  the  condition  of  anterior  synechia  of  the  papil- 
lary membrane  w;is  not  observed  clinically,  so  thai  no  case 
has  hitherto  been  described  in  which  the  condition  was 
observed  clinically,  and  afterwards  submitted  to  micro- 
scopical examination.  No  case  has  been  reported  of  a 
similar  condition  observed  before  birth,  as  in  the  ci 
above  described/ 

The  cases  observed  clinically  agree  pretty  closely  in  the 
picture  which  they  present,  and  which  may  be  stated 
briefly  as  follows:  Fine  filaments  of  varying  number,  of 
tin-  same  colour  as  the  iris,  arising  from  the  lesser  circle 
of  the  iris  (some  of  them  arising  by  several  roots)  and 
passing  forward  through  the  anterior  chamber  to  be 
attached  to  the  posterior  surface  of  the  cornea,  which 
usually  -hows  more  or  less  extensive  opacity  at  the  seal  of 
attachment.  NTo  distortion  *A'  the  pupil  or  dragging  on 
the  iris  by  the  filaments. 

To    account     for   the  adhesions    between    remain-    of    the 

pupillary   membrane    and    the   cornea,    two   explanations 
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have  been  advanced.      The  first  is  based  on  the   fact  thai 
in  the  embryo  the  undifferentiated  mesoblast  lying  between 
the    lens    and    the    ectoderm    splits    into    two    layers,    the 
anterior  going  to  form  the  mesoblastic  part  of  the  cornea 
(substantia  propria),  the  posterior  forming   the  stroma  of 
the   iris    and    the    pupillary    membrane,   while    the    clefl 
between  them  represents  the  future  anterior  chamber.      It 
is  assumed   that,  owing  to  a  defect   of   development,  this 
process  of   separation  into   two   layers  is  interrupted,  with 
the  result  that   at    certain  points  the   pupillary  membrane 
(or  iris,  as  the  case  may  be)  remains  adherent  to  the  pos- 
terior surface  of  the  cornea.      This  view  was  put  forward 
by  Makrocki  (3)  and  accepted  by  Vossius  (5),  Collins  (8), 
and  AVustefeld  (9)    (six  cases).      The  second  explanation, 
adopted  in  the  cases  of    Beck   (1),   Samelsohn  (2),   Zirni 
(4),  Wintersteiner  (6   and  12),  and  Van  Duyse  (10)    (six 
cases)  is,  that  as  the  result  of  a  keratitis,  with  or  without 
perforation  of    the  cornea,  adhesion   took   place    between 
the   posterior    surface   of   the  cornea    and   the    persistent 
remains  of  the  pupillary  membrane.      The  cases  of  SilcOck 
(7)  and  Grimsdale  (11)  have  not  been  published  in  detail. 
The  second  of   these  two  theories  has  a  greater  volume 
of   clinical  and  pathological  evidence  to  support  it  than 
the   first.      The   possibility  of   the  occurrence  of    anterior 
synechia  of  a  pupillary  membrane  as  the  result  of  corneal 
perforation  in  blennorrhea  cannot  be  denied,  and  Winter- 
steiner's  second  case  (12)  gives  a  pathological  demonstra- 
tion of  its  actual  occurrence. 

I  n  Beck's  ease  the  patient  "had  probably  had  ophthalmia 
neonatorum,"  and  the  eye  presented  an  anterior  capsular 
cataract  nnd  a  corresponding  opacity  of  Descemet's  mem- 
brane. 

In  Samelsohn' s  case  the  deformity  in  question  was  found 
in  both  eyes.  There  was  a  definite  history  of  some  u- 
uammatiori  of  the  eyes  at  the  age  of  a  tew  months,  The 
left  eye  presented  a  central  leucoma,  in  which  the 
characteristic  filaments  were  inserted,  and  also  a  Bmall 
anterior    polar  cataract.     The    righl    eve   showed  a  Bub- 
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central  leucoma,  bo  which,  qoI  only  several  filaments  of 
pupillary  membrane,  bul  also  the  iris  itself,  were  attached. 
There  was  also  a  posterior  polar  cataract. 

WinicrMrinrrV  firsl  case  had  n  definite  history  of 
ophthalmia  neonatorum  affecting  both  eyes  Prom  the  ninth 
day  after  birth,  the  lefl  being  the  more  severely  affected, 
and  described  ;is  "lost"  by  fche  doctor  in  attendance.  At 
the  age  of  10  the  lefi  eye  presented  a  central  leucoma, 
into  which  the  numerous  filamentous  remains  of  the 
pupillary  membrane  were  inserted.  Anterior  polar  cataracl 
was  also  preseni . 

In  Wintersteiner's  second  case  the  condition  was  found 
pathologically, bul  not  clinically.  The  child  (est.  6  weeks 
had  suffered  Prom  ophthalmia  neonatorum,  and  the  sections, 
one  of  which  1  have  in  my  collection,  show  a  fresh 
corneal  cicatrix,  with  adherent  persistent  pupillary  mem- 
brane and  commencing  anterior  polar  cataract. 

In  these  four  cases  the  condition  seems  pretty  definitely 
traceable  to  keratitis  with  perforation. 

In  ZirnTs  case  there  was  a  delicate  leucoma  in  each 
cornea.  'Hie  left  eye  presented  Bome  fine  remains  of 
pupillary  membrane,  but  only  in  the  righl  eye  were  there 
filaments  arising  from  the  iris  and  attached  to  the  cornea 
at  the  site  of  the  opacity.  The  history  given  by  the 
parents  mentioned  a  white  spot  on  each  eye  noticed  at 
birth,  but  there  had  been  no  subsequent  trouble  with  the 
eyes.  Zirm  assumes  the  occurrence  oi  an  intro-uterine 
inflammation,  with  perforation  of  the  cornea1,  the  white 
-pots  noticed  at  birth  having  faded  into  the  delicate 
leucomata  present  at  the  time  of  observation  thirteen  years 
later.     This  explanation,  indeed,  seems  the  only   feasible 

one.       There   is  -utlicieiit    evidence    to   -how    that    keratitis, 

iritis,  and  other  similar  conditions  may  occur  during  intra- 
uterine life  (14,  15, 16,  17),  and  it  is  even  hardly  necessary 
to  assume  that  perforation  of  the  cornea  occurred  if  we 
consider  Terrien's  reporl  (17)  on  the  microscopic  examina- 
tion of  the  eyes  of  a  child,  born  with  bilateral  diffuse 
corneal    opacity,   which    died    of  broncho-pneumonia   eight 
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days  after  birth.  There  was  thickening  and  cellular  in- 
filtration of  the  cornea  and  uveal  tract,  with  ulceration  of 
the  'posterior  surface  of  the  cornea  and  (inferior  synechia  of 
the  iris.  Such  a  condition  could  only  result  from  an  intra- 
uterine corneo-irido-cyclitis. 

Van  Duyse's  case  had  purulent  ophthalmia,  dating  from 
the  third  day  after  birth  and  lasting  for  several  months. 
At  the  age  of  9  years  the  right  eye  showed  central  diffuse 
nebula  without  other  abnormality.  The  left  eye  had  a 
central  opacity  on  the  deep  surface  of  the  cornea,  to  which 
characteristic  filaments  of  pupillary  membrane  were  at- 
tached. Van  Duyse  assumes  that,  previous  to  the  occurrence 
of  inflammation,  the  filaments  of  pupillary  membrane  con- 
verged to  a  small  "plaque"  lying  free  in  the  anterior 
chamber,  and  that,  as  a  consequence  of  corneal  inflamma- 
tion, with  narrowing  of  the  anterior  chamber,  this  plaque 
became  soldered  on  to  the  back  of  the  cornea 

Let  us  now  consider  the  cases  which  have  been  put 
forward  in  support  of  the  other  theory,  viz.,  that  an  error 
of  development  caused  the  natural  cleavage  of  mesoblasl 
into  cornea  and  pupillary  membrane  to  be  arrested. 

Makrocki's  case  gave  no  history  of  inflammation  of  the 
eyes,  but  the  possibility  of  this  does  not  seem  to  have  been 
excluded.  The  right  eye  showed  remains  of  pupillary 
membrane  attached  only  to  the  iris,  and  one  or  two  opacities 
in  the  anterior  lens  cortex. 

The  left   eye  showed   small    opacities  on    the    posterior 
surface    of    the    cornea,    into    which     were    inserted    tin 
characteristic  filaments  of  the  pupillary  membrane,  arising 
from    tlic    lesser  circle   of   the   iris. 

In  Vossius'  firsl  case  the  small  opacity  on  the  posterior 
Burface  of  the  cornea,  with  filament  attached,  was  observed 
after  the  clearing  ap  of  ;i  strumous  keratitis  with  pannus, 
in  which,  bowever,  there  bad  been  no  perforation,  and  tie 
anterior  chamber  had   never  been  shallow.       The  histon 

• 

'lid    not    throw  any   light    upon   it.      Ill   his  second  case  then 

■  •    iii  each   eye  dense  corneal  opacities,   stretching    in 
From    the  sclera  and  adherent    by  their   posterior  surface 
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to  fche  iris.  The  right  eye  had  In  addition  the  remains  of 
papillary  membrane  passing  Prom  the  iris  to  the  cornea  as 
in  the  other  cases.  No  history  of  ophthalmia  could  be 
obtained,  and  the  condition  appears  to  have  been  con- 
genital. Vossius  considers  it  a  developmental  defi 
there  being  no!  only  a  partial  Failure  of  the  separation 
of  the  pupillary  membrane  From  the  corneal  mesoblast, 
but  also  Failure  of  the  differentiation  between  sclera  and 
cornea.  At  the  -nine  time,  he  mentions  the  possibility 
of  the  whole  condition  being  referable  to  an  intra-uterine 
inflammat  ion. 

Wustefeld  gives  no  grounds  For  his  acceptance  of  the 
developmental  and  rejection  of  the  inflammatory  explana- 
tion in  ln's  two  cases,  further  than  fche  absence  of  a 
definite  history  of  inflammation.  llis  first  case  Bhowed 
a  deep-lying  corneal  opacity  with  the  usual  Btrands  of 
pupillary  membrane  attached.  In  his  second,  the  right 
eye  presented  ;i  corneal  opacity  involving  almost  the 
whole  thickness  of  the  cornea,  and  also  an  anterior  polar 
cataract,  in  addition  to  the  filaments  of  pupillary  mem- 
brane, while  the  left  eve  showed  deep-lying  corneal 
opacity  and  anterior  polar  cataract,  without  remains  of 
the  pupillary  membrane,  a  state  of  affairs  Btrongly  sug- 
gestive of  an  inflammatory  origin.  Such  deeply  situated 
corneal  opacities  might  have  originated  in  a  condition 
like   that   reported  by  Terrien,  already  referred  to. 

In  Collins'  case  the  synechia  was  not  observed  during 
life,  but  in  the  course  of  microscopical  examination.  It 
was  stated  definitely  that  there  had  been  no  inflammation 

of  the    eyes   from    birth    np    to    the    date   of   enucleation     of 
the   eye    (at   the  age  of   3  months). 

A  section  of  fche  eye,  which,  through  the  kindness  of  Mr. 
Collins,  I  have  had  the  opportunity  o\'  examining,  show 
cornea  with  only  slight  departures  from  the  Qormal,  and 
Bowman's  and  Descemetfs  membranes  normal  throughout. 
A  well-defined  remnant  of  pupillary  membrane  arises  from 
the  anterior  surface  of  the  iris,  near  its  pupillary  border, 
and    it    and    the    iris    itself   are,    to    ;i    considerable   extent, 
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closely  applied  to  the  membrane  of  Descemet,  the  endo- 
thelium being  absent  along  the  line  of  contact.  The 
pupillary  membrane  consists  of  round,  spindle-shaped, 
and  stellate  cells,  and  contains  a  certain  amount  of 
granular  pigment.  On  the  posterior  surface  of  the  lens 
is  a  dense  mass  of  fibro-cellular  tissue,  in  which  a  per- 
sistent hyaloid  artery  ends.  This  mass  of  tissue  is 
connected  by  spindle  cells  with  the  ciliary  processes  and 
the  anterior  extremity  of  the   retina. 

Collins  is  of  the  opinion  that  this  is  a  case  of  partial 
failure  of  the  process  of  separation  of  the  membrana 
papillaris  from  the  substantia  propria  of  the  cornea,  but 
one  must  confess  that  the  evidence  of  the  section  itself  is 
not  quite  convincing'. 

The  presence  of  a  congenital  abnormality  in  the  form 
of  a  persistent  hyaloid  artery  is  quite  in  keeping  with  the 
persistence  of  a  portion  of  the  pupillary  membrane,  but 
does  not  diminish  the  possibility  that  the  adhesion  was  of 
inflammatory  origin,  while  the  presence  of  slight,  but 
definite,  changes  in  the  cornea,  the  character  of  the  tissue 
composing  the  remnant  of  the  pupillary  membrane,  the 
presence  of  a  cellular  mass  in  the  anterior  part  of  the 
lens,  and  still  more  the  fibro-cellular  mass  behind  the  lens, 
with  attachments  to  the  ciliary  processes  and  retina,  can 
all,  in  my  opinion,  be  best  explained  on  the  assumption  of 
a  past  inflammation. 

Further,  assuming  that  the  primitive  cornea  and  vas- 
cular membrane  had  failed  to  be  completely  separated, 
one  would  expect  to  find  at  a  later  date  an  appearance  of 
continuity  between  them,  and  locally,  at'least,  an  imperfect 
differentiation  of  the  two  tissues.  Moreover,  Descemet's 
membrane  might  be  expected  to  show  a  defect  at  the  spot 
where  cleavage  had  tailed  to  occur.  We  find  here,  on  the 
contrary,  8  normally-formed  cornea  and  iris,  Descemet's 
membrane  intact, and  the  appearances  strongly  suggestive 
of  an  adhesion  of  Descemet's  membrane  fco  the  iris  and 
pupillary  membrane  having  occurred  alter  these  structures 
were  fully   formed.     The   history   in   this   case   definitely 
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excludes  ophthalmia  neonatorum  or  other  Inflammation 
of  tin'  eye  after  birth,  but  the  possibility  of  a  pre-natal 
inflammal  ion  must  l>e  borne  in  mind. 

Further  Bupporl  is  given  to  the  developmental  theorj 
of  the  origin  of  this  condition  by  Collins  and  Lang  in 
an  article  in  the  first  volume  of  Norris  and  Oliver's  Text- 
Book  (18),  but  the  evidence  there  brought  forward,  though 
suggestive,  does  not  go  Par  to  prove  the  occurrence  of 
anterior  synechia  of  the  pupillary  membrane  from  a  pure 
developmental  defecl . 

\lv  own  case  presents  much  similarity  to  thai  of  Collins, 
l>iit  shows  even  less  evidence  of  an  inflammatory  origin. 
The  sharp  line  of  division  between  Descemet's  membrane, 
and  the  iris  or  pupillary  membrane  where  they  are  in 
contact,  suggests  an  adhesion  of  these  structures,  rather 
than  a  failure  to  separate,  and  a  fact  which  supports  this 
view  is  thai  in  some  sections,  along  the  line  of  com, 
small  Lacunae  are  found,  enclosing  a  few  endothelial  cells 
1). 'tween  iris  and  cornea,  remnants  of  the  endothelium 
which  had  been  destroyed  before  the  formation  of  the 
adhesion    between    these  structures. 

The  explanation  which.  J  should  apply  to  this  case  is 
that,  at  some  period  of  foetal  life,  while  iris  and  pupillary 
membrane  wen-  still  closely  applied  to  the  cornea,  an 
inflammatory  process  occurred  involving  the  structures 
forming  the  walls  of  the  anterior  chamber,  and  Leading 
to  destruction  al  certain  points, -of  the  endothelium.  As 
a  result,  the  iris  and  pupillary  membrane  came  into 
direct  contact  with  tin'  denuded  Descemet's  membrane,  and 
"soldering"  or  "glueing"  together  of  these  structures 
tools  place.  There  was  no  permanent  new  formation  of 
tissue,  the  inflammatory  process  undergoing  complete 
resolution. 

Thai  there  is  evidence  to  prove  the  occurrence  of  intra- 
uterine keratitis  and  uveitis  has  already  been  mentioned,  and 
case-  have  been  reported  by  Schweigger  and  others  which 
show  thai  adhesions  may  develop  between  iris  and  cornea, 
as  a  result  of  temporary  abolition  of  the  anterior  chamber, 


330  CONGENITAL. 

in  keratitis  parenchymatosa  and  other  conditions,  even 
without  perforation  of  the  cornea. 

Reading  through  the  reports  of  the  twelve  cases  of 
which  details  have  been  published,  one  is  struck  by  the 
close  resemblance  which  they  bear  to  each  other.  The 
chief  differences  lie  in  the  number  of  the  filaments  present, 
a  point  of  little  importance,  and  in  the  condition  of  the 
cornea  and  lens. 

In  four  of  the  cases  there  had  been  ophthalmia  neona- 
torum, in  a  fifth  a  severe  inflammation  of  the  eves  within  n 
few  months  of  birth.  In  five  others  the  presence  of  dis- 
tinct corneal  opacities  (in  two  of  them  combined  with 
anterior  polar  cataract)  seemed  to  point  to  a  past  inflam- 
mation or  even  ulceration. 

The  case  reported  by  Makrocki,  and  the  first  case  of 
Vossius,  on  the  other  hand,  presented  only  punctate  opaci- 
ties of  the  cornea  corresponding  to  the  points  of  insertion 
of  the  filaments,  and  in  the  absence  of  a  history  of  inflam- 
mation, one  must  assume  that,  if  of  inflammatory  origin, 
the  inflammation  must  have  been  intra-uterine  and  of  such 
a  nature  as  to  allow  of  a  "  soldering "  of  the  pupillary 
membrane  to  the  cornea  after  destruction  of  the  endo- 
thelium. That  such  a  process  is  possible  is  proved  by 
Schweigger's  case  (19),  in  which  he  observed  the  forma- 
tion of  anterior  synechias  from  temporary  abolition  of  the 
anterior  chamber  in  a  parenchymatous  keratitis. 

The  conclusion  reached  by  an  analysis  of  all  the  above 
cases  is,  that  while  one  cannot  deny  the  possibility  of  the 
condition  under  discussion  being  traceable  in  some  cases  to 
a  developmental  defect,  there  is  not  yet  sufficient  evidence 
that  such  ;i  cause  does  operate.  At  the  same  time,  cases 
like  those  of  W'iiitersteiner,  Samelsohn,  and  others  leave 
uo  doubt  thai  the  condition  is  sometimes  of  inflammatorj 
i  rigin,  while  the  similarity  in  general  characters  between 

these    and    other    more    obscure    cases,    the    little    evidence 

obtainable  from  microscopical  examinations,  and  the  other 
indirect  evidence  brought  forward,  seem  to  justify  lie  in 
supposing  thai  in  some  form  or  other  an  inflammatory  pro- 
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cesa  may  have  been  at  the  bottom  of  all  the  cases.    Farther 
observations,  especially  microscopic,  are  required  to  mi 
i  he  origin  of  t  he  c<  mdil  ion  clear. 
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{Read  May  Uh,  1905.) 

P.S. — Since  the  above  paper  was  completed  three 
further  cases  have  come  to  the  writer's  notice,  two  reported 
by  Wintersteiner  (Arch.  f.  Ophthal.,  1903)  and  one  by 
v.  Eippel  [Arch.fi  Ophthal,  Bd.  lx,  3,  p.  444,  1905). 

Wintersteiner's  cases  were  reported  briefly  along  with 
the  second  of  his  cases  referred  to  in  the  paper  (Ref.  12). 
In  both  of  them  there  was  a  history  of  ophthalmia  neona- 
torum, and  the  conditions  were  such  as  to  lend  support  to 
the  inflammatory  theory  of  the  origin  of  the  adhesions. 

Yon  Hippel's  case  is  of  special  interest.  The  child,  who 
was  the  subject  of  multiple  congenital  defects,  died  the 
third  day  after  birth.  Microscopical  examination  of  one 
eye  disclosed,  among  other  abnormalities,  a  vascular  strand 
connecting  the  cornea  with  the  pupillary  membrane  and 
the  ciliary  region.  At  its  point  of  attachment  this  strand 
is  not  distinctly  differentiated  from  the  corneal  stroma, 
and  there  is  at  this  point  a  defect  of  Descemet's  membrane 
and  its  endothelium.  There  are  no  local  indications  of 
inflammation,  so  that  a  "posterior  ulcer"  is  improbable. 
The  only  other  possible  explanation  is  that  this  is  a  true 
case  of  adhesion  of  pupillary  membrane  from  failure  to 
separate. 


s.  J  case  of  tnicrophthalmic  cyst  of  the  orbit. 
By  Richard  I  J.  ( Jruise. 

.Ml—  S  — ,  a 'I.  2  1  years,  consulted  Sir  Anderson  (Yitehett 
y  whose  kindness  J  am  enabled  to  bring  this  case  before 

yon — ahoiit    a    tinman-  of    her  lefl    orbit.       Tlie    history    was 

that     from     her    earliest     recollection     there     had     been     a 

elling    in    the    left     orbit,   which    had    caused    her    no    in- 
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convenience  or  discomfort  until  about  fcwo  yean  aj 
since  then  it  had  steadily  increased  in  Bize  and  made  her 
"  feel  top-heavy,"  and  was  beginning  to  project  between  her 
lid  margins;  she  remembered  hearing  thai  when  she  was 
2  years  old  ;i  small  cyst  had  been  removed  from  fche  orbit. 
Prom  a  clinical  standpoint  the  orbil  was  found  fco  be 
filled  with  a  fleshy  mass  which  was  just  keeping  fche  lids 
apart,  and  pushed  away  into  fche  upper  outer  quadrant 
was  a  siimll  degenerate-looking  microphthalmia  eye.  The 
fleshy  mass  resembled   a  chemotic  enucleation  stump,  but 

Pig.  23. 


was  firm  and  clastic  fco  fche  touch,  and  fluctuation  was 
distinctly  perceptible.  The  inferior  orbital  margin  was 
lower  on  that  side  than  on  fche  other,  and  bhere  seemed  to 
be  a  deficiency  In  fche  region  of  fche  Facia]  cleft  ;  fche  rest 
of  tlui  orbit  appeared  fco  be  uormal.  The  right  eye  pre- 
sented a  coloboma  of  fche  iris,  lens,  and  choroid  in  fche 
usual  place,  down  and  in. 

V.:  R.  B.  =  ;;s  6  +  1  D.sph.  c  -  2  1).  cyl.  ax.  /  L5  =  |. 
Knobs  at  fche  junction  of  fche  middle  and  terminal 
phalanges  of  fche  little  finger  on  each  hand  suggested 
an  attempt  at  polydactylism,  but  no  other  congenital 
abnormalities  were  discovered. 
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Mr.  Marcus  Gnnn  saw  the  case  with  Sir  A.nderson 
Oritchett,  and  it  was  decided  to  eviscerate  the  orbit.  At 
the  operation  an  attempt  was  made  to  keep  as  much 
conjunctiva  as  possible  by  stripping  it  off  the  cyst,  but 
this  was  rendered  difficult  by  the  close  adhesion  of  the  two. 
Almost  immediately  one  large  cyst  was  tapped,  and  the 
contents   escaped  before   they  could  be   collected;   during 


Fig.  24. 


Enlargement  of  anterior  portion  of  section,  showing  cystic  iris  and 
attenuated  ciliary  processes  adhering  to  pus  capsule. 

the  process  of  clearing  out  the  orbit  Beveral  smaller  cysts 
were  opened  and  evacuated;  the  contents  in  all  cases  con- 
sisted of  a  clear,  pale,  straw-coloured  fluid,  without  deposits 
of  any  sorl  visible. 

The  globe,  with  portions  of  cyst-wall  attached,  was 
hardened  in  Eormol,  and  bisected  antero-posteriorly.  Ii 
measured  II   nun.  in  length  and  (.»  nun.  in  breadth. 

i  ions  wer<    cut  I  hrough  i  be  half  I  hal  continued 
the  coloboma.     To  fche  nuked  eye  the  cornea  was  slightly 
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thickened.  There  was  no  anterior  chamber ;  the  iris  was 
adherenl  bo  the  back  "I"  the  cornea  and  Bhowed  much  cystic 
degeneration.  The  lens  was  dislocated  backwards,  and 
held  towards  the  posterior  pari  of  the  vitreous  chamber 
l)\  a  strong  band  of  fibrous  tissue  which  was  in  pari 
attached  to  the  margin  of  the  coloboma  and  in  pari  passed 
nut  through  it  int"  the  cysl . 
■    The  optic  nerve  entered  the  sclera   rather  tangentially, 

Pig.  25. 


Section  through  coloboma  Bhowing  hernia-like  protrusion  <>f 
ocular  contents. 

and  on  thai  side  the  sclera  was  much  thickened;  <>n  the 
opposite  side  of  the  nerve  was  a  very  well  marked  colo- 
boma of  the  sclera  un<l  choroid, measuring  aboul  3  mm.  in 
its  widesl  purr,  and  through  this  gap  issued  retinal  and 
fibrous  tissue.  The  portion  of  the  cysl  or  cysts  that 
appears  in  the  section,  owing  to  the  escape  of  its  contents 
and  collapse  of  the  walls,  merely  presents  the  appearance 
of  fibrous  tissue  springing  indefinitely  from  the  margins 
of  t  he  coloboma. 
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Under  the  microscope  the  following  appearance  presents 
itself :  The  corneal  epithelium  varies  in  thickness  and 
has  an  irregular  base  line  ;  Bowman's  membrane  is  absent  ; 
the  anterior  layers  of  the  substantia  propria  are  wavy, 
unduly  cellular,  and  have  numerous  thin-walled  blood- 
vessels in  them;  the  posterior  la}^ers  are  more  regular  and 
laminated,  and  no  blood-vessels  are  to  be  found.  Descemet's 
membrane  is  well  marked  and  terminates  in  either  end  of 
the  section  in  giving  origin  to  a  very  highly  developed 
ciliary  muscle. 

Lying  immediately  on  the  anterior  surface  of  Descent  et  's 
membrane  is  a  very  definite  layer  of  cells,  resembling 
the  layer  of  endothelial  cells  that  normally  lie  on  its 
posterior  aspect  and  form  the  boundary  of  the  anterior 
chamber. 

There  is  no  anterior  chamber. 

The  iris  is  adherent  to  the  posterior  surface  of  the 
cornea,  and  presents  many  cystic  cavities  in  its  pigment 
layer.  The  ciliary  processes  are  adherent  to  the  sides  of 
the  lens  capsule,  and  have  become  extremely  elongated 
and  attenuated  owing  to  the  fact  that  the  lens  itself  1- 
displaced  backwards,  and  is  anchored  in  the  posterior  pari 
of  the  vitreous  chamber  by  a  stout  band  of  fibrous  ti>>im. 

The  choroid  is  poorly  developed  and  shows  true  bone- 
formation  in  places. 

The  sclerotic  is  much  thickened  on  one  side,  and  on  tin- 
"i  her  presents  a  coloboma  extending  from  the  optic-nerve 
entrance  for  a  distance  of  3  mm.  The  whole  of  the  interior 
of  tlic  globe  is  filled  wit  It  undifferentiated  and  degenerate 
retinal  tissue  whieh  has  replaced  the  vitreous,  all  thai 
remains  of  that  structure  being  the  mass  of  fibrous  tissue 
attached   to  the   posterior  pole  of  the    lens;    an    example  of 

what    lie--   has   described   as  "a    typical   development    of 
t  he  \  it  i-euiis." 

This  exuberant  retina]  tissue  consists  of  tine  til. re-  ami 
nuclear  bodies  resembling  the  nuclear  layers  of  the  retina. 
Nowhere  does  it  show  any  attempt  at  formation  «»l 
normal    retina,  but    seeme  to  pour  oul    through    the  oolo- 
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boraa  into  the  cysi  cavity,  the  greater  pari  of  the  walls 
of  which  are  formed  by  it,  with  strands  of  fibrous  tissue 
interspersed.  The  collapsed  oysl  tissue  has  no  very  definite 
capsule  visible,  the  Bclerotic  cannol  be  traced  to  assist  in 
its  formation  \  in  fact,  the  sclera  at  the  margin  of  the  colo- 
boma  ends.very  abruptly;  an  indefinite  capsule  was  pro- 
bably formed  from  orbital  t  issue. 

The  case  was  of  interest  from  both  ;i  clinical  and  patho- 
logical standpoint.  Clinically  tin-  patienl  Boughl  advice 
for  a  tumour  of  the  orbil  which  was  steadily  increasing 
in  si/.c,  the  diagnosis  of  which  was  by  no  means  easy,  and 
the  differential  diagnosis  between  microphthalmic  cysl  and 
meningocele  ;i  matter  of  uncertainty  and  anxiety. 

Pathologically  the  sections  -how  the  coloboma  and  the 
passage  of  communication  between  the  globe  and  the  cyst 
in  ;i  clearer  manner  than  in  any  of  the  cases  I  have  seen 
recorded,  and  it  was  doubtless  due  to  this  free  aperture 
that  the  fluids  secreted  by  the  ciliary  processes  were 
enabled  to  pass  into  and  distend  the  cyst,  and  BO  cause 
the  increase  in  size  of  the  orbital  tumour  of  which  the 
patienl  complained.  {July  1th,  1905.) 
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XVII.    COMPARATIVE  ANATOMY. 

1.  Notes  on  the  blood-vessels  of  the  optic  disc  in  some  of 

the  loicer  animals. 

By  E.  Nettleship. 

This  paper  consists  for  the  most  part  of  a  description 
of  the  blood-vessels  of  the  optic  disc  and  distal  part  of 
the  optic  nerve  in  a  few  mammalian  animals  and  one  or 
two  marsupials,  with  incidental  notes  on  the  various 
features  of  the  optic  disc  and  other  parts  of  the  eye.  It 
is  intended  to  supplement,  so  far  as  it  goes,  the  well- 
known  descriptions  given  by  Lindsay  Johnson  of  the 
ophthalmoscopic  appearances  of  the  fundus  in  mam- 
mals.* 

My  material  was  obtained  from  the  post-mortem  room 
at  the  Zoological  Gardens  through  the  kindness  of  the 
Prosector,  Mr.  F.  E.  Beddard,  F.R.S.,  to  whom  my  best 
thanks  are  due.  For  the  present  purpose  I  have  chosen 
;il»out  twenty  species,  either  identical  with  or,  when  tin's 
was  impossible,  closely  allied  to  some  of  those  whose 
Fundi  Lindsay  Johnson  has  illustrated. 

I    had   ii'»   opportunity  of  making  artificial   injections; 
the  specimens    were   therefore  examined    in  their   natural 
state,  tin-   result  'A'  course  being  thai    many  vessels  bave 
escaped    notice.      The    usual    method    lias   been    t<>  mak< 
axial  "i-  nearlj  axial   sections  of  the  disc  ami  a   varying 

*  i  Lindsay  Johnson,  "  Contributions  to  the  Comparative  Ana- 

tomy of  the  Mammalian  Eye,  chiefly  based  on  Ophthalmoscopic  Exami- 
I  i    d       M:  >    8oc.,J  L90] 
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portion  of  the  nerve  of  one  eye  ;  and  in  the  felloe  eye 
approximately  transverse  sections  From  the  level  of  the 
disc  in  front  to  a  little  beyond  the  posterior  surface  of 
t  he  sclerol  ic  behind. 

A  comparison  of  these  opposite  planes  Furnishes  more 
information  than  the  examination  of  either  plane  singly 
as  to  the  source,  size,  and  number  of  the  blood-vessels 
thai  pass  l>\  way  of  the  disc  to  the  retina.  A  slighl 
degree  of  obliquity  "I  the  planeof  the  transverse  sections 
is  often  an  advantage  rather  than  the  reverse. 

'Pliosc  who  are  Familiar  with  Lindsay  Johnson's  Mono- 
graph will  remember  his  observation  that  the  arrai 
incut  <>f  the  vessels  on  the  optic  disc  of  certain  mammals 
(viz.  mosl  of  the  carnivora  and  the  flying  squirrels  gives 
rjsc  to  mi  ophthalmoscopic  appearance  closely  resembling 
that  of  a  deep  and  uniform  glaucomatous  cup.  It  is 
true  that  in  such  animals  the  vessels  firsl  appear  ;it  the 
edge  of  the  disc,  where  they  seem  to  our]  round  it  - 
sclero-ohoroidal  boundary  ;  bul  they  do  in  a,  as  in  a 
glaucoma  cup,  reappear  on  the  floor  ami   pa--  out  at   its 

centre.        This     discrepancy     alone     is     enough     to     throw 

douht  on  the  inference  thai  such  disc<  are  really,  as 
Lindsay  Johnson  asserts,* excavated.      Hi-  statements  on 

this   point    are    very   definite:    thus    ;it    p.    15    he    says,   "   In 

a  large  number  of  the  Carnivora,  more  especially  the 
Felidae,  the  disc  is  cup-shaped,  lying  beloTH  the  level 
of   the   retina,  the   main    trunks  curling   over   the    edge. 

The  appearance  of  this  cup  resembles  the  congenital 
condition  known  in  man  as  the  f  physiological  cup,' 
hut  is  still  more  marked,  closely  resembling  the  patho- 
logical condition  known  as  glaucomatous  cupping."  At 
]).  57  wo  read  that  "The  disc  lies  either  on  a  level 
with  the  retina  or  is  sunk  below  it,  Forming  a  kind  of 
cup,  a  feature  almost  entirely  confined  to  the  Carnivora 
and     flying'     squirrels."         I>ut      whil-t      asserting      in     Bel 

terms  that  the  disc  in  these  animals  is  cupped  the  author 

Comes  very   near    the  true    explanation   ^\'   the    appearance 
*  Lindsay  .Johnson,  loc.  eit .,  pp.  !■",,  in.  20,  52,  57. 
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when  he   says  at  pp.  20  and  52  "the  disc  is  cup-shaped 

the  vessels  aris'nuj  at  the  margin  of  the  disc  and  curling 
over  it;  ,J  and  again  p.  52,  "  in  certain  animals  the  cen- 
tral vascular  trunk  is  absent,  being  replaced  by  a  number 
of  large  vessels  which  ran  between  the  optic  nerve  and  its 
sheath,  curling  over  the  edge  of  the  depressed  disc." 
(The  italics  are  mine. — E.  N.) 

It  was  easy  to  suggest  that  the  ophthalmoscopic  appear- 
ances just  described  might  be  accounted  for  if  all  the 
vessels  came  directly  from  the  choroid  or  sclera,  if  they 
were  in  fact  all  cilio-retinal  vessels,  the  central  vascular 
stem  of  the  optic  nerve  being  absent  or  rudimentary. 
According  to  Leber  and  various  authorities  quoted  by 
him  in  the  new  '  Graefe-Saemisch  '*  the  above  arrange- 
ment does  exist  in  many  animals  even  to  the  extent  of 
furnishing  the  entire  retinal  supply.  Lindsay  Johnson 
seems  to  have  unaccountably  overlooked  the  fact  that 
the  apparent  origin  or  course  of  the  vessels,  as  seen  by 
means  of  the  monocular  ophthalmoscope,  if  taken  alone, 
furnishes  no  proof  as  to  the  relative  levels  of  variou> 
parts  of  the  optic  disc. 

With  the  exception  of  this  error  of  interpretation 
Lindsay  Johnson's  ophthalmoscopic  descriptions  of  the 
disc  and  vessels  are  often  closely  borne  out  by  my  micro- 
scopical examinations;  indeed,  in  certain  cases  one  might 
suppose  that  his  ophthalmoscopic  and  my  microscopic 
examination  of  a  given  species  were  made  on  the  very 
same  individual,  highly  improbable  as  this  would  be. 
This  applies,  e.g.  to  the  raccoon  (Figs.  30  and  33)  and  otter 
Figs.  28  and  29).  On  the  other  hand,  in  the  striped  hyaena 
and  Syrian  bear  there  are  discrepancies  between  hia  oph- 
thalmoscopic picture  and  my  microscopical  finding. 

The  twenty-one  species  I  have  examined  range  from 
the  Lemurs  downwards,  excepting  the  rodents,  of  which 
;i-  \<i   I  have  not  examined  any;     The  true  monkeys  have 

*  Leber, ' Graefe-Saemisch/  2nd  ed.,  Kap.  xi.  §  8,  refers  to  ( '.  Schultze 

!•'.    \v.    I I'.ttiii.inn    (various  animals) ;    Lagenbacher,   His,  and 

lain 
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been  omitted  because  fcheir  retinal  blood-system  appears 
bo  be  t  be  Bame  as  I  hal  of  man. 

The  general  conclusions  ;i  re  I  hat — 

((()  1 11  those  of  t  In-  lower  mammals  whose  retina  is  \\  <•!! 
supplied  with  blood  the  cilio-retinal  vessels  takes  much 
larger  share  in  the  supply  than  thej  do  in  mini;  indeed, 
in  manj  species  these  vessels  furnish  almost  .-ill  the  blood 

I  lint   circulates   in    t  he   ret  m;i. 

(/>»)  The  course  taken  by  the  cilio-retinal  vessels  ac- 
counts for  ilic  ophthalmoscopic  appearance  suggestive  of 
glaucomatous  cupping  thai  is  observed  in  certain  species. 

(r)  Bui  nothing  resembling  glaucomatous  cupping  Is 
present  in  any  of  the  species  examined.  Various  forms 
;ind  degrees  of  ordinary  physiological  cupping  are  found, 
lnit  the  disc  ;is  n  whole  is  either  flal  or  more  frequently 
raised  n  little  above  the  level  of  the  retina,  jusl  as  in 
man.     The  disc  never  lies  below  the  level  <>f  the  retina. 

(<l)  Even  when  s  well-vascularized  retina  seems  \<<  be 
supplied  entirely  by  large  or  numerous  cilio-retinal  ves- 
sels, a  rudimentary  arteria  centralis  can  nearly  always  be 
found  in  the  optic  nerve  quite  near  t<>  the  eve,  lying  in  n 
central  fibrous  tract.  This  trad  is  often  very  well  deve- 
loped even  when  the  vessel  it  contains  is  exceedingly 
small.  In  some  species  tin's  central  trad  Forms  quite  n 
fissure  <>r  clefl  where  it  enters  tin-  nervej  and  in  arma- 
dillo and  sloth  the  very  large  physiological  funnel  or  cup 
passes  directly  into  the  wide  central  canal  or  clefi  which 
soon  turns  to  one  side  and  leaves  the  nerve  .  ;i  Borl  of 
coloboma  in  fact.  In  many  specie-  the  central  trad 
cniers  the  nerve  so  near  the  eye  a-  to  suggest  thai  the 
central    artery    should    lie  classed   rather   as   an    aberranl 

cilio-retinal    vessel    from    the    sclera    or   choroid    than    a-    a 

separate  twig  (lemur,  camel,  otter). 

(e)    When    the    ophthalmoscope    shows    large    vessels 
emerging  from  the  centre  of  the  disc  the  microscope  d 
not  always   -how  central  vessels  of  corresponding  size  in 

the  optic  nerve  behind  the  lamina  cribrosa.  In  such 
cases  it   seems    probable   that   a    very   -mall    axial    vessel    is 


342  COMPARATIVE    ANATOMY. 

enlarged  by  tributary  branches  at  the  lamina  cribrosa, 
the  short  trunk  thus  formed  breaking  up  again  almost 
immediately  (hog-deer,  squirrel-like  phalanger,  otter. 
raccoon). 

(/)  Even  when  the  retinal  vessels  are  quite  small  (as 
in  the  zebra,  bear,  and  sloth)  they  appear  to  be  derived 
much  more  from  the  vessels  of  the  choroid  or  sclerotic 
than  from  the  rudimentary  central  system  of  the  nerve. 

((/)  In  the  zebra  and  hog-deer  large  spaces,  apparently 
venous  but  perhaps  lymphatic,  are  found  in  parts  of  the 
periphery  of  the  optic  nerve.  In  the  camel  the  central 
vein  of  the  optic  nerve  is  disproportionately  larger  than 
its  companion  artery;  and  the  larger  vessels  in  the  retina 
are  so  superficial  as  to  project  in  the  form  of  flattened 
tubes  on  its  vitreous  aspect,  this  feature  being  especially 
marked  in  regard  to  the  arteries. 

(h)  It  is  interesting  to  note  that  in  post-mortem  speci- 
mens cilio-retinal  vessels,  even  arteries  of  some  size,  are 
often  decidedly  narrower  (/.  e.  flattened)  where  they  curve 
round  the  edge  of  the  disc  than  either  centrally  or  distal  1\ 
of  that  point.  (This  is  shown  more  or  less  in  Figs.  26 
and  30.)  Whether  this  flattening  indicates  any  diminution 
in  the  quantity  of  blood  that  passes  during  life  with 
normal  vascular  pressure  is  perhaps  doubtful. 

(t)  The  colour  of  the  disc  as  seen  in  ophthalmoscopic 
examination  was  found  by  Lindsay  Johnson  to  vary  ver\ 
much  in  the  different  species.  Some  of  these  differences 
are  doubtless  due  to  contrast  with  a  tapetum  of  varying 
colour  or  brilliancy.  But  variations  in  the  quantity  and 
distribution  of  pigment  in  the  lamina  cribrosa  and  in  the 
choroid  and  Bclera  immediately  around  the  disc  must  also 
influence  the  colour  of  the  latter.      It  is  to  be  noted  that 

when  the  hi  mi  mi  rrihrosa  contains  pigment  the  pigmenta- 
tion ia  often  mosl  intense  at  the  point  where  the  central 
canal  joins.      (Genet,  civet  cat,  Syrian  hear.) 

When  much  pigment  is  present  in  the  lamina  cribrosa 
the  pigment  often  passes  along  the  Bheaths  of  the  retinal 
arteries  on   to  the  disc   (raccoon,  Pig.  30),  but   1  have  not 
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seen  i\  pass  beyond  the  disc  to  the  retina,  nor  bave  any 
pigmented  veins  been  proved.  In  some  speciee  with  no 
pigmenl  in  the  lamina  cribrosa  bhe  tissue  entering  the 
nerve  with  the  central  vessels  is  pigmented  (crowned 
Lemur,  sloth). 

Dbscbiptioh  o]    Specimens. 

(The  number  following  the  na of  each  species  refers  to  nrj 

list  of  specimens. 

The   microscopical    drawings  were   outlined    with    a    can* 
Lucida.     The  red  Indicates  the  Lumina  of  vessels,  and  has  -  fine- 
times  been  added  when  no  blood  corpuscles  were  present. 

For  comparison  a  bracing  of  the  disc  and  vessels  of  <-;n-li 
corresponding  species  has  been  added  from  Lindsay  Johnson's 
ophthalmoscopic  representat  ion. 

"  L.  J.  "  in  the  i«'\t  refers  to  Lindsaj  Johnson's  monograph.) 

Crowned  lemur  (Lemw  coronatus)  (54  and  08). 

Retina  abundantly  supplied  by  a  Large  centra]  artery 
that,  with  its  companion  vein,  enters  optic  nerve  close  to 
eye  at  level  of  anterior  surface  of  sclerotic,  which  coal 
bhe  vessels  seem  to  perforate  obliquely  in  order  bo  reach 
the  nerve.  These  central  vessels  are  probably  derived 
from  short  posterior  ciliarj  vessels  close  to  eve.  nol  from 
a  Long,  independent  branch  as  in  man.  Only  one  very 
small  cilio-retinal  vessel  found.  Lamina  cribrosa  fairly 
developed,  free  from  pigmenl  excepl  a  few  cells  at  peri- 
phery; but  pigmenl  passes  into  nerve  with  the  central 
vessels.  0.1).  has  a  moderate-sized  physiological  cup. 
Vessels  of  some  size  in  retina  at  ora  serrata. 

[Ophthalmoscopic  appearances  (L.  •!.,  Plate  \.  fig.  1) 
agree  witji  anatomical  examination.] 

G-arnett's  gal  ago  [G.  Garnetti)  (8)  closely  allied  bo 
lemur.  Similar  to  Lemur  coronatus,  excepl  thai  central 
vessels  enter  nerve  quite  behind  sclerotic;  exact  place 
of  entrance  nol  found.  \o  cilio-retinal  vessels  seen. 
Lamina  cribrosa  ill-marked  and  quite  tree  from  pigmenl  ; 
trabeciihe  of  nerve  delicate.  Pigmenl  in  sheath  of  nerve 
as    far  as   back    of   sclerotic.      Retina   healthy   up  bo  ora 
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serrata  and  quite  free  from  pigment;  retinal  epitlielium 
unpigmented  except  towards  periphery.  Choroid  mode- 
rately pigmented  ;  a  thin,  unpigmented,  laminated  layer 
beneath  chorio-capillaris  probably  represents  rudimentary 
tapetum  JiLro.su  m . 

[L.  J/s  PL  V,  fig.  2,  from  another  galago  (G.  Monte iri) 
resembles  the  above  as  regards  vessels,  but  O.D.  much 
pigmented,  and  choroid  shows  brilliant  tapetum,  with 
pigment  in  retina  (?)  at  periphery.] 

Collared  fruit  bat  (Cyuonicteris  collaris).  A  small, 
perfectly  distinct  central  artery  in  transverse  sections  at 
level  of  sclerotic.  No  cilio-retinal  vessels  found,  but 
sections  defective. 

[L.  J.,  PL  6,  fig.  1,  of  allied  genus  of  fruit  bats 
(Pteropus),  shows  a  single  minute  vessel  at  centre  of  O.D., 
and  no  other  vessels  whatever.] 

In  my  specimen  the  choroid  shows  a  number  of  conical 
projections  with  corresponding  folds  in  retina,  which  is 
everywhere  in  close  contact.  Lindsay  Johnson  saw  a 
similar  formation  in  microscopical  examination.  Though 
these  projections  agree  well  with  the  round  spots  seen 
"plithalmoscopically  (L.  J.,  PL  6,  fig.  1)  it  is  difficult  to 
believe  that  they  are  normal. 

Carnivora,  common  seal  (Phoca  vitulina)  (74).  Retina 
freely  supplied,  chiefly  by  fairly  large  cilio-retinal  vessels 
that,  coming  from  sclera  or  deepest  part  of  choroid,  curve 
round  into  retina,  passing  close  to  choroidal  edge  of  O.D. 
A    very  -mall,  but  well-defined,  central  artery  in   various 

linns  between  the  plane  of  the  lam.  crib,  and  that  of 
back  of  scleru  ;  neither  its  place  of  entrance  into  nerve 
nor  distribution  on  O.I),  discovered.  O.I),  nearly  flat, 
bul  witli  ;i  sliglii  rent  ml  physiological  depression.  Pig- 
ment in  sheath  of  nerve  as  Par  as  back  of  sclera.  Lamina 
cribro8a  poorly  developed  and  tree  from  pigment.  Well- 
developed  tapetum  over  entire  choroid  almosl  to  peri- 
phery;   i  •  <  *  t  J 1 1 ;  1 1  epil  liel  in  in    Free  from    pigment. 
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Fig.  2<>. — Axial  section  of  optic  nerve  of  Lion  showing  an  artery  passing  from 
scleral  sheath  to  retina  at  edge  of  disc. 

Fig.  27. — Vessels  of  optic  disc  of   allied  species,  Felis  Serval,  as  seen   in 
ophthalmoscopic  examination  showing  apparent  cupping  (Lindsay  Johnson). 

Pig.  28. — Axial  section  of  optic   nerve  of  Genet  (G.  senega  lis) :  large  cilio- 
retinal  vessels. 

Fig.  29. — Ophthalmoscopic  appearance  of  cupping  of  disc  in  Genet  (G. 
vulgaris)  (Lindsay  Johnson). 

Fig.  30. — Ophthalmoscopic  appearance  of  vessels  of  disc  in  Galictis,  a  genua 
allied  to  Otter  (Lindsay  Johnson). 

Fig.  31. — Transverse  section  of  optic  nerveof  Otter  (Lutra  vulgaris),  in  plain' 
just  anterior  to  choroid.     Numerous  cilio-retinal  vessels  and    a  central  \ 
The  centra]  vessel  was  much  smaller  ;i  little  further  back  in  the  nerve. 

Pigs.  32,  33,  34,  and  35.  —Vessels  of  optic  discof  Raccoon  showing  Large  cilio- 
retinal  and  central  vessels.  The  central  vessels  were  much  smaller  a  short 
distance  further  back  in  the  nerve.  Pig.  33  is  at  the  level  of  b  in  Fig.  32  -.  Pig 
3  I  at  the  level  of  c ;   Pig  35  from  Lindsay  Johnson. 

Pig.  36.  Axial  section  of  optic  nerve  in  BurchelTs  Zebra  showing  a  minute 
cent  ral  artery. 

Pig.  37.  Corresponding  vessel  from  the  other  optic  nerveof  same  animal. 
x   L50  to  -how  si  filet  are  of  coats. 

Pig.  38.  Ophthalmoscopic  appearance  of  disc  of  same  species  (Lindsay 
Johnson). 

Fig.  39.     Axial  section  of  optic  nerveof  squirrel-like   Phalanger  (Peta 

Pibroua  tissue  from  Bolera  passea  into  optic  nerve  on  one  side  to 
join  oenl  ral  ftbro-va  scular  tract ;  further  back  the  cenl  ral  trad  opens  up  into 
u  ids  tymph-i  paces  I.     Ne1  work  of  minute  vessels  (rudimentary  pecten  I 

on  ■■  '  d 
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L.  -).,  PI.  7,  fig.  I.  exactly    with    the  abovi 

to  vessels  on  O.D.  The  fine  green  dot-  in  choroid  Bhown 
in  his  plate  appear  to  correspond  with  -mull  clear  points 
-.ecu  wiili  microscope  in  flal  preparations  <>l  choroid,  and 
which  are  the  mouths  of  the  numerous  minute  vessels 
thai  perforate  tapetum  vertically  t<>  Bupply  chorio-capil- 
laris.l 

In  the  Leopard  (43)  and  lion  (69)  ;i  fairly  good  blood- 
supply  is  afforded  by  numerous  cilio-rel  inal  vessels,  \  arj  ing 
in  size  from  small  to  medium.  At  the  /"///.  crib,  they  lie 
just  within  the  nerve  sheath  (Fig.  24).  A  minute  and 
'quite  unimportant  central  artery  in  and,  lor  ;i  Bhorl 
distance  behind  /"///.  crib,  (not  shown  in  figure),  it-  origin 
and  distribution  not  determined.  Lam.  crib,  well  marked, 
tint  or  slightly  arched  towards  the  eye,  free  from  pigment. 
No  pigmenl  in  nerve-sheath,  but  some  scattered  in  sur- 
rounding sclera.  O.D.  in  both  species  Ihit  or  slightly 
raised  with  ;i  shallow  central  depression;  no  cupping. 
Choroid,  seen  from  inner  surface,  shows  the  mouths  of 
small  blood-vessels  perforating  tapetum  as  in  the  seal; 
on  the  whole  these  are  Larger  in  Leopard  than  lion. 

[Jj.  J.,  PI.  VII,  fig.  -,  showing  fundus  in  the  nearly 
allied  species,  Felis  serval  (Fig.  25),  agrees  closely  with 
t  he  above  description.] 

In  the  genet  {Q.  Senegalensis)  (117)  (Fig.  26  a  number 
of  cilio-retina  1  vessels,  some  Large,  other-  small,  pass  from 
choroid  into  O.I).,,  where  they  emerge  for  mosl  pari 
between  edge  and  centre;  the  Large  ones  are  usually  in 
the  vertical  and  the  small  ones  in  horizontal  plane.  A 
tracj  of  fibrous  tissue  passes  buck  from  centre  "I'  lam. 
crib,  in  axis  of  nerve  for  ;i  short  distance  (where  sections 
cease);  .-it  its  junction  with  lam.  crib,  is  a  central  vessel 
(not  shown   in   figure),  which   passes  forward  into  ceiitr. 

O.D.,  the  appearances  suggesting  thai  it  receives  tribu- 
taries in  passing  through  the  /"///.  crib.  Lum.  crib. 
pigmented,  especially  at  centre,  and  pigmenl  passes  from 
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it  back  along  central  canal  ;  pigment  also  in  scleral 
sheath  of  nerve.  CD.  shows  a  large,  rather  shallow, 
physiological  cup.  Inner  surface  of  choroid  shows  pale 
dots  due  to  perforating  vessels. 

[Ophthalmoscopic  appearance  of  vessels  on  O.D.  in  G. 
vulgaris  (Fig.  27),  another  species  of  same  genus,  agrees 
fairly  with  the  above,  and  the  appearance  of  glaucomatous 
cupping  is  accounted  for.      L.  J.,  PL  VIII,  fig.  1.] 

I  have  examined  the  eyes  of  two  specimens  (3  and 
128)  of  African  civet  cat  (Viverra  civetta) ,  an  allied  genus 
of  the  same  class  (Viverridse) ,  and  find  arrangements 
almost  exactly  as  in  genet  :  retinal  vessels  derived  entirely 
from  sclera-choroid  surrounding  head  of  nerve,  funnel- 
-liaped  plrysiological  cup,  a  central  fibrous  tract  into  which 
pigment  passes  from  lam.  crib.,  but  no  central  vessel  was 
noticed. 

In  one  eye  of  a  striped  hyaena  (H.  striata)  (73) — the 
<>rher  not  being  available — axial  sections  show  large  cilio- 
retinal  vessels  from  choroid  passing  into  O.D.  near  its 
border,  and  no  sections  showed  any  trace  of  central  vessel. 
Much  of  the  retinal  supply  must  therefore  be  cilio-retinal, 
but  in  absence  of  transverse  sections  we  cannot  say  posi- 
tively that  a  small  central  vessel  does  not  exist. 

[In  L.  J.,  PI.  IX,  fig.  1  of  same  species,  all  the  vessels 
are  depicted  as  coining  out  from  centre  of  O.D.,  a  condi- 
tion with  which  my  sections  do  not  agree.] 

This  hyaena's  choroid  intensely  pigmented  ;  also  lam. 
crib,  contain-  much  pigment,  cilio-retinal  vessels  carry 
pigment  in  their  coats  into  0.1).,  and  pigment  cells  are 
scattered  all  through  optic  nerve  for  some  distance  behind 
sclerotic  Inner  surface  of  tapetum  shows  dots  due  to 
mouths  of  vessels  and  corresponding  dots  are  seen  with 
ojdit  halmoscope.      (L.  J.,  PI.  IX.) 

Of  the  weazel  tribe  (Mustelidse)  I  have  as  yet  examined 
only  the  otter  [Lutra  vulgaris)  (98),  the  fundus  of  which 
Lindsay   Johnson  tells   as   is  verj    like  thai   of  the  allied 

1 1 1 1  -  Grali c t is . 
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[His  PL  X,  fig.  I,  of  Q-alictie  fig.  28  shows  a  large 
central  Btem  dividing  into  Beveral  branches,  and  numerous 
lunch  smaller  vessels  emerging  in  8  circle  concentric  with 
lmt  well  within  (lie  margin  of  the  disc  ;  no  appearance  of 
excavation.] 

My  sections  of  otter  show  thai  it-  retina]  supply  is 
mainly  it'  nol  entirely  cilio-retinal,  and  thai  these  vessels 
emerge,  as  in  G-aliotis,  well  within  the  disc  border.  A 
transverse  section  jusl  anterior  to  choroid  fig.  29)  shows 
;ilso  large  central  vessels,  bul  al  mid  plane  of  choroid 
these  are  smaller,  and  al  entrance  of  central  trad  level 
with  back  of  Bclerotic  only  ;i  very  small  artery  is  Found 
several  sections  in  this  plane  were  made,  and  there  was 
certainly  no  large  vessel  in  any).  Choroid  shows  a  well- 
defined  tapetum  of  very  delicate  structure. 

[The  fundus  of  the  raccoon  (Procyon  lotor)  represented 
in  L.  J.,  PI.  XI,  fig.  1,  shows  a  number  of  vessels  on OJD. 
(fig.  33)—  large,  medium,  ami  small  -emerging  ;it  points 
between    centre    and    circumference.       All    might,    Erom 

appearance-,  he  cilio-ret inal,  or  some,  viz.,  those    near  the 
centre  mighl  come  Erom  a  central  stem.] 

Microscopical     sections     (103)    (fig.   30)    Bhow   the    latter, 

mixed,  condition  ;  an  abundance  of  cilio-ret  inal  vessels  sup- 
plemented by  a  central  artery  which,  of  -mall  size  behind 
(no  figure  of  this  part)  becomes  larger  in  the  him.  <tH>. 
(figs.  31  and  32),  where  it  has  a  number  of  lateral  branches 
that  almost  certainly  bring  blood  to  it  from  the  choroidal 
system.  Lam.  crib,  much  pigmented.  Pigmenl  in  coats 
of  cilio-retinal  arteries  on  ().l).,  Inn  not  reaching  into 
retina;  pigmenl  around  central  arterj  behind  hnn.  crib., 
lmt  none  around  its  twigs  in  front  of  thai  structure  \  no 
pigment  around  any  veins.  O.l).  shows  a  large  flat- 
bottomed  physiological  cup.  Choroid  very  highly  pig- 
mented; appearances  near  O.l).  of  a  merely  rudimentary 
tapetum;  retinal  epithelium  Erom  o.l).  to  equator  entirely 
devoid  of  pigmenl  in  one  side  of  eye.  bul  well  pigmented 

in   all   ot  her  part  S. 


352  COMPARATIVE    ANATOMY. 

It  seems,  therefore,  that  in  otter  and  raccoon  a  very 
small  centra]  artery,  entering  optic  nerve  close  to  sclera, 
i-  enlarged  by  anastomoses  in  lam.  crib.,  and  thus  appears 

<m  O.D.  as  equal  to,  or  larger  than,  the  numerous  cilio- 
lvtinal  vessels  from  some  of  which  it  has  been  reinforced. 
The  central  artery  in  these  two  species  is,  in  fact,  of  much 
importance  than  ophthalmoscopic  examination  would 
lead  us  to  suppose. 

In  a  Syrian  bear  (Ursus  Syriacus)  (125)  I  found  a  fair 
number  of  small  cilio-retinal  vessels  passing  in  from 
choroid,  a  very  small,  thick-walled  artery  in  central  canal 
a  little  behind  lam.  crib,  and  blood  (?  venous)  in  parts  of 
the  central  tract  further  back.  Central  tract  or  canal 
passes  from  lam.  crib,  axially  for  several  millimetres  when 
it  becomes  eccentric,  but  point  of  emergence  not  reached. 
Lam.  crib,  pigmented,  especially  so  at  centre  where  central 
canal  begins.  Choroid  shows  no  tapetum,  but  retinal 
epithelium  devoid  of  pigment  for  long  distance  on  both 
sides  of  O.D.  Vessels  of  fair  size  found  all  over  retinal 
area,  none  equally  large  being  found  in  O.D.  or  nerve ; 
apparently,  therefore,  the  retinal  blood  current  must  be 
relatively  slow. 

[L.  J.,  PL  XI,  fig.  2,  representing  fundus  of  allied 
species,  black  bear,  shows  a  much  better  blood  supply 
than  the  above,  and  also  a  green  tapetum.] 

Of  the  Ungulata  I  have  examined  BurchelPs  zebra, 
hog-deer,  and  camel. 

In  BnrchelLs  zebra  (112)  there  are  numerous  very  small 

38els    in   O.D.,    doubtless   nearly    all    cilio-retinal;    but 

owing    to  the   many    different    directions    in    which    they 

run — apparently     forming     a    plexus — the    majority    are 

cut     more    or     lesfl    transversely,    and    only    one     here    and 

there   can    be    clearly    traced    into    choroid    or    sclerotic 
Lam.    crib,    dense,    free    Erom    pigment.      A    rudimentary 
bra!    canal    passing    baci    Erom    cent  it    of    lam.    crib. 
contains     a    minute    artery     (figs.    34     and    35).       O.D. 
flat.     On  one  Bide  of  optic  nerve,  in  lam.  crib.,  a  number 
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of  large  reins  (nol  shown  m  fig.  34),  al  Leasl  one  of 
which  emerges  into   sclerotic— do  these   Berv  b    local 

reservoir?  \<»  Large  vessels  Pound  in  retina.  Retinal 
epithelium  well  pigmented  everywhere;  even  over  the 
extensive  and  well-developed  tapel  am. 

[The  microscopical  findings  agree  with  the  ophthalmo- 
scopic appearances   in   L.  -J.,  PI    XV,  fig.  2,  and  >li<-\\ 
was  well  known  in   the  horse)  thai    the  retina   is  scantily 

supplied    with   blood   (fig.  :$6).] 

In  hog-deer  {Cervua  pordnus)  (7)  the  conditions  are 
peculiar. 

[The  ophthalmoscope  (L.  J.,  PI.  XII,  fig.  2)  shows  the 
much-pigmented  O.I),  as  a  Long,  horizontally  oval,  or 
dumb-bell  shaped  area,  with  three  sets  of  Large  vessels 
(arteries  and  veins  in  pairs),  one  emerging  from  each  end 
or  "  club  "  of  the  dumb-bell  and  one  Prom  its  centre  ot 
'k  handle  ;  "  all  seem  to  conic  Prom  the  nerve,  none  Prom 
the  choroid.      Total  blood-supply  evidently  abundant.] 

Transverse  sections,  and  axial  ones  in  the  plane  of  the 
Long  diameter  of  O.D.  show — (a)  A  well-marked  central 
canal  Erom  centre  of  narrow  or  middle  part  of  O.D.  passing 
back  for  a  Long  distance  (at  leasl  8  mm.)  in  optic  nei  . 
(b)  at  its  head  (level  of  lam.  crib.)  a  Large  artery  thai 
divides  into  branches  on  floor  of  O.I).,  some  or  all  of 
which  probably  communicate  with  vessels  seen  (in  other 
sections)  running  in  from  sclera  jusl  behind  lam.  crib.  L 
could  nol  brace  this  main  central  artery  centripetally  in 
the  canal;  (c)  in  centre  of  each  end  (or  "  club  ")  of  O.I). 
also  a  Large  vessel,  or  pair  of  vessels,  and  one  or  more 
large  cilio-retinal  ones  from  sclera  ;  the  central  vessels 
not  traceable  Par  buck. 

It  is  therefore  probable  thai  the  whole,  or  by  Par  the 
greater  pari  of  the  very  abundant  retinal  supply  in  tin's 
animal  is  derived  Prom  cilio-retinal  vessels  thai  run  together 
into  a  Pew  principal  trunks  in  the  <U>.,  and  almost  im- 
mediately divide  again  Por  distribution,  bul  Purther  exami- 
nations are  needed   to  complete  1  lie  evidence. 
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A  peculiarity  in  this  animal  is  the  presence  of  a  large, 
complex  space  (?  venous  or  lymphatic)  between  the  nerve 
and  its  pial  sheath  with  branches  extending  between  the 
primary  nerve-bundles  towards  the  centre  of  the  nerve, 
perhaps  a  further  development  of  what  was  noted  in  the 
zebra. 

In  camel  I  find  thick  fibrous  tracts  in  axis  of  nerve,  one 
<>f  which  contains  large  central  vessels  of  which  the  artery 
takes  a  direction  that  would  place  its  entrance  only  a 
short  distance  behind  sclerotic.  But  there  are  also  large 
cilio-retinal  arteries  passing  from  sclera-choroid  horizon- 
hilly  into  O.D.  Central  vein  in  nerve  much  larger  than 
artery.  A  great  excess  of  fibrous  or  trabecular  tissue  in 
one  sector  of  the  nerve  such  as,  if  seen  in  a  human  optic 
nerve  would  indicate  disease,  and  where  this  reaches  axis 
of  nerve  it  indents  or  projects  into  the  lumen  of  central 
vein.  It  will  be  observed  that  the  central  artery  in  this 
animal  enters  the  nerve  near  the  eye,  and  may,  as  in  some 
previously  described  species,  readily  be  a  branch  from  one 
of  the  short  posterior  ciliaries.  No  tapetum  ;  retinal 
epithelium  pigmented.  No  reason  to  suppose  the  animal's 
sight  was  defective. 

[L.  J.,  PI.  XIII,  depicts  a  circular  pigmented  O.D. 
with  numerous  large  vessels  all  of  which  appear  to  emerge 
from  centre.] 

In  the  eye  of  a  whale  (species  unknown),  given  mo  by 
Mr.  Marcus  Guim,  the  retina  contains  large  arterial  and 
venous  trunks  near  the  disc;  at  least  one  large  cilio-retinal 
artery,  a  branch  of  a  larger  trunk  in  the  scleral  sheath  of 
the  nerve,  is  seen  curling  round  the  sclero-choroidal  border, 
and  there  are  indications  of  other  cilio-retinal  vessels.  No 
trace  of  central  vessels  is  Pound,  but,  the  sections  being 
Longitudinal  and  the  fellow  eye  not  being  available,  the 
presence  of  a  small  central  vessel  cannot  be  excluded. 

1  have  examined  two  of  the  Edentata  illustrated  or 
referred  to  by  Lindsay  Johnson,  /■/;.-.,  the  hairy  armadillo 
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and  a  Bloth,  the  latter  species  stated  to  have  a  fundus 
resembling  I  hai  of  I  In-  armadillo. 

[The  armadillo,  L.  J.,  PL  WIN.  fig  _',  shows,  to  the 
ophthalmoscope,  a  chalk  white  disc  with  the  appearance 
of  ,-i  centra]  pit,  no  trace  of  vessels  either  on  tin-  <).|).  or 
pel in;i.  and  ;•   uniformly  red  choroid.] 

I  find  in  armadillo  (122)  ;i  spongy-looking  appearance 
in  the  O.D.,  due  largely  or  entirely  to  minute  vessels, 
which  causes  the  level  of  the  disc,  as  a  whole,  i«»  project 
a  little  above  tin'  retina  ;  it  is  impossible  bo  trace  any  of 
these  vessels  t<>  their  source.  A  large  funnel-shaped  de- 
pression in  the  O.I),  leads  t<>  a  very  shorl  canal  thai 
emerges  at  level  of  sclerotic,  bul    appears    nol    t"  contain 

any    vessel-  ;    nmcli    pigmenl    passes  into  canal    from  BClera. 

No  tapetum  ;  choroid  very  dark,  and  much  pigment  in 
sheath  of  optic  nerve  for  some  distance  behind  sclerotic. 
Retinal  epithelium  pigmented. 

The  eye  of  the  Hoffmann's  sloth  (116)  that   I  examined 

resembles   armadillo,    bul    has    a    somewhat    better   1)1 1 

supply  derived  from  choroid  and  also  from  a  rudimentary 
central  artery.  The  hitter,  together  with  a  wedge  of 
fibrous  tissue,  enters  through  a  fissure  in  one  sideof  optic 
nerve  at  level  of  back  of  choroid.  Over  centre  of  phy- 
siological cup,  some  capillary  vessels  quite  separate  from 
structure  of  CD.,  probably  a  rudimentary  form  of  pecten. 
Retinal  epithelium  pigmented.  (Ophthalmoscopic  appear- 
ance referred  to  at  p.  33  of  L.  -J's.  monograph.) 

Of  marsupials  I  have  examined  a  rook  kangaroo,  a 
Derbian  wallaby  [Macropua  derbianus),  and  a  squirrel-like 
phalanger. 

[Lindsay  Johnson's  Plate  XXIV,  figs.  1  and  2  are  from 
the  same1,  or  closely  related  species,  and  my  microscopical 
specimens  agree  in  general  term-  with  hi-  ophthalmo- 
scopic observal  ions. 

In  the  kangaroo  I  fc)  and  wallaby  (66]  there  is  a  definite 
central    canal  containing  an   artery  of   small   size,  which, 
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however,  disappears  (by  division)  before  it  reaches  the 
lamina  cribosa  ;  and  in  both  animals  there  are  some  small 
cilio-retinal  vessels.  In  both  a  nipple-shaped  bunch  of 
small  vessels,  with  extremely  thin  walls  (rudimentary 
pecten),  projects  from  the  O.D.  into  the  vitreous,  and  in 
one  (kangaroo)  the  appearances  suggest  that  this  is  fed 
by  a  separate  branch  from  the  choroid.  In  both  a  few 
small  vessels  are  present  in  the  nerve-fibre  layer  of  the 
retina  near  the  O.D. 


[In  the  squirrel-like  phalanger  (Petaurus  sciureus)  (83) 
Lindsay  Johnson  (PL  XXIV,  fig.  2)  portrays  a  greyish- 
wliite  disc,  the  central  two  thirds  of  whose  diameter  is 
covered  by  a  close  meshwork  or  cushion-like  patch  of 
small  vessels ;  a  few  minute  vessels  radiate  from  it,  but 
scarcely  reach  beyond  the  scleral  edge  of  the  disc] 

Microscopically  I  find  that  the  O.D.  of  this  phalanger 
shows  a  deep  central  pit  (not  clearly  shown  in  the  section 
that  furnished  Fig.  37)  filled  by  tissue  and  covered  in 
front  by  the  flat  matwork  of  small  vessels.  The  pit 
passes  back  into  an  axial  tract  that  opens  a  few  milli- 
metres behind  the  eye  into  several  wide  (?  lymphatic) 
spaces  that  communicate  freely  with  the  sheath  space  ; 
and  the  nerve  behind  the  eye  is  thus  as  it  were  more  or 
less  unravelled.  At  one  place  also  the  central  tract  is 
joined  by  another  tract  or  wedge  of  dense  fibrous  tissue 
derived  from  the  sclerotic.  Small  arteries  are  found  in 
the  wiills  of  the  central  tract  or  canal,  and  as  one 
approaches  the  eye  where  the  nerve  is  solid,  and  not  un- 
ravelled, these  arteries  seem  to  become  fewer  and  rather 
larger  ;i-  if  a  partial  junction  toot  place  and  subsequent 
redivisiou  for  the  supply  of  the  disc*  and  neighbouring 
retina.    No  cilio-retinal  vessels  seen.    The  vitreous  aspeel 

of    the    optic    disc    itself    <lm\vs    tlie    spongy    texture    aid 

slight    prominence  due  to  minute  vessels,  thai    has  been 
mentioned    in    tin-    Edentata.      Choroid    thin    and    well- 
pnented;   no  tapetum.      Retinal  epithelium  pigmented. 

October  20th,  L904.) 
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Mr.  Lindsay  .bur  aid   be  though!  all  tin-  memb< 

of  the  Societj  ought  to  congratulate  themselves  on  tin- 
fact  tluit  a  gentleman  so  highly  trained,  and  so  efficient 
in  everything  relating  to  ophthalmoscopy  and  microscopy 
as  Mr.  Nettleship,  should  have  taken  up  thai  branch  of 
research.  Ii  was  somewhat  unfortunate  thai  in  this 
country  so  Pew  men  had  turned  their  attention  to  com- 
parative ophthalmology,  among  those  Few  being  the  Late 
lamented  Mr.  Hulke,  Mr.  Treacher  Collins,  and  cue  or  two 
others.  It  w;is  almost  impossible  For  him  (Mr.  Johnson 
to  reply  thai  evening  to  so  condensed  a  paper  as  thai 
which  had  just  been  read,  bul  he  would  be  glad  of  an 
opportunity  to  do  so  a1  the  uexl  meeting  after  having  had 
an  opportunity  of  reading  the  paper,  since  there  were 
many  points  which  required  a  good  deal  of  thought.  In 
his  paper  read  before  the  Royal  Society,  to  which  Mr. 
Nettleship  had    referred    several    times,  only   some    fifty 

illustrations  of   the  eve-  of    animals  were  included,   but  lie 

had  upwards  of  450,  the  point  determining  the  repro- 
duction being  the  expense.  He  had  reserved  the  others 
to  bring   out  in  an  atlas.      In   every  case  where   it    was 

possible  he  not  only  examined  both  eye-  of  the  animal 8 
mentioned,  but  lie  examined  as  many  specimens  of  each 
kind  of  animal  as  he  could  get;  for  instance,  eight 
elephants'  eyes,  six  camels,  five  liens,  etc.,  BO  that  he 
might  strike  an  average  to  gel  as  near  the  truth  as 
possible.  Another  important  point  was  that  he  made  a 
great  many  microscopic  sections,  and  had  been  startled  to 
find  how  different,  in  some  cases,  the  microscopic  sections 
appeared  to  the  ophthalmoscopic  drawings.  Both  kinds 
of  observations  were  made  repeatedly,  and  the  Fad  was 
many  times  confirmed  in  the  easily  obtained  domestic 
animals,  such  as  the  cat,  dog,  guinea-pig,  and  rabbit. 
He  thoughl  that  difference  was  probably  due  t.»  two 
reasons,  one  ^\'  whieh  Mr.  Nettleship  had  referred  I 
when  the  blood  had  left  the  arteries  after  death  there  was 
;i  certain  amount   of   flattening;  and.  secondly,  there  was 

certainly,  to  some  extent,  an   apparent    shrinkage   and    di>- 
70L.  \\\ .  28 
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placement  of  parts  in  the  microscopic  sections,  which  did 
not  bally  absolutely  with  the  ophthalmoscopic  appearances. 
He  remembered  that  was  particularly  the  case  in  making 
sections  of  the  pecten,  in  which  one  example,  viz.,  that  of 
the  agouti,  would  be  found  in  his  book  on  the  mammals 
which  was  on  the  Table.  All  the  agoutis  appeared  to 
have,  what  corresponded  with  the  pecten  of  birds,  and  it 
was  so  interesting  to  him  to  discover  that  vestigial  relic 
in  a  mammal,  the  existence  of  which  had  been  denied  in 
regard  to  all  mammals,  that  he  purchased  an  agouti  and 
killed  it  to  make  microscopical  sections  of  the  eye.  But, 
to  his  disgust,  although  he  took  every  precaution  and 
treated  each  eye  differently,  the  microscopical  sections 
3howed  an  insignificant  pecten  compared  with  the  one 
observed  with  the  ophthalmoscope  during  life.  The 
pecten  was  an  organ  entirely  derived  from  the  Arteria 
centralis  retinae,  which  formed  a  series  of  anastomoses 
with  the  central  vein,  thereby  forming  an  exception  to 
the  arterial  branches  in  the  retina  of  the  human  eye. 
The  artery  divided  on  its  emergence  from  the  disc  into 
numerous  branches,  which  formed  a  basket  loop,  and 
became  covered  with  basement  membrane  and  pigment, 
which  formed  a  very  beautiful  organ.  The  microscopical 
examination,  however,  showed  a  shrivelled-up  thing,  which 
no  one  would  recognise  as  a  pecten  at  all.  He  thought 
thai  was  a  possible  explanation  of  some  of  the  points  in 
which  Mr.  Nettles! lip's  microscopical  observations  had  no1 
coincided  entirely  with  the  ophthalmoscopic  ones.  Ee 
would  certainly  rather  trust  Mr.  Nettleship's  observations 
than  his  own  with  the  microscope.  He  (Mr.  Lindsay 
Johnson)  had  made  a  greai  many,  and  he  would  be  only 
too  pleased  to  present  as  many  as  Mr.  NTettleship  mighl 
like,  to  compare  with  bis  own.    There  were  many  hundreds 

of  them,  and   they   were  a)    1  lie  disposal  of    any  member  of 

the  Society  who  would  like  to  see  them,  and  nothing 
would  give  him  greater  pleasure  than  fco  hand  fchem  over 
to  Mr.  Nettleship.      Ee  looked  forward  with   pleasure  bo 

ding      Mr.     Nettleship's     paper.        Whal      everyone     wafi 
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anxious    for    was    to   gel    al    the    truth,  and   he  was  ven 
pleased   to   find  his   work   criticised    by  one   who  wi 
suited  on  all  points  to  do  so.      He    Mr.  Lindsay  John* 
had    brought    with    him    some    interesting    things    which 
related  to  the  discs  nol   merelj    of  mammals,  but   also  of 
amphibia     and     reptilia,    which     he    thought     might     be 
interesting  to  members,  and    in  view   of  the  possibility  of 
Mr.  NTettleship  dealing  with   the  lower  vertebrates  below 
the  mammals,     [t  was  always  Found  tli;it  Nature,  although 
-i)  extremely    varied,  carried  ;i   type  nil    through;    and  s 
great  many  <>T  tin-  vestigial  relics  seen  in  the  human  i 
which  wen-  almost  incomprehensible  by  themselves,  became 
perfectly  explicable  when  Followed   through    in  the   other 
animals.      Mr  thought  there  was  nothing  more  clear  than 
cases  of  the  .1.  centralis  retinse,  and  what  Was  called   the 
hyaloid   artery,  in   regard   to  which  a  perfect   explanation 
was  Found  by  studying  the  animals   below  the  mammals. 
He    was   exceedingly  interested    in    what    Mr.  Nettleship 
had    said,  and    he    Felt    sure    it    would    prove    a    valuable 
contribution  to  that  department  of  ophthalmology. 
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1.  Toxic  amblyopia. 
By  C.  Wray. 

Amblyopia  alone,  or  combined  Avith  tachycardia,  are 
the  usual  clinical  symptoms  of  poisoning  by  tobacco, 
though  tachycardia  may  exist  as  the  only  symptom. 

In  ophthalmic  practice  it  is  usually  the  case  that  the 
cure  of  the  amblyopia  is  the  sole  object  of  the  treatment. 
In  view  of  the  tendency  to  cardiac  failure  in  typhoid, 
pneumonia,  influenza,  and  various  other  febrile  conditions, 
the  following  cases  of  amblyopia  combined  with  tachy- 
cardia that  have  come  under  my  notice  at  the  Western 
Ophthalmic  Hospital  and  the  Croydon  General  Hospital 
during  the  last  eight  weeks  are  of  interest. 

H.  G— ,  set.  44.      V.  7>%.      Pulse  96. 

C.  T— ,  set.  63.      V.  -&.      Pulse  84. 

R.  C— ,  ret.  34.     V.  -fl%.     Pulse  135. 

A.  W— ,  ret.  38.     V.  3%  ?      Pulse  88. 

A.  B— .      V.  not  noted.      Pulse  96—120. 

Undoubtedly  amblyopia  and  tachycardia  are  frequently 
combined,  and  when  tachycardia  is  absent  it  is  just  ns 
importanl  to  prevenl  its  developinenl  as  to  prevent  future 
attacks  of  amblyopia.  Hence,  it  should  be  a  rule  of 
practise  to  examine  the  pulse  and  warn  the  patient  thai 
the  risk  to  his  bearl  is  ven  peal,  and  thai  failure  of  sighl 
will  nnt  necessarily  occur  ;i<  n  premonition  of  ln'^  danger. 
The  question  now  arises.  Does  giving  up  tobacco  entirely 
cure  amblyopia  and  tachycardia?     The  almosl  invariable 


TOXIC     AMBLYOPIA. 

rule  is  bhe  sighl  improves  more  or  less  entirely,  bui  it  is 
only  exceptionally  fchal  bhe  patients  attend  until  they  are 
quite  well.  In  -Mine  cases  they  do  noi  recover,  and  a 
positive  scotoma  persists  throughout  life,  A-  regards 
tachycardia,  I  am  unable  bo  make  a  Btatemenl  of  any 
value,  as  my  interest  in  the  conjunction  of  tachycardia 
with   amblyopia    is    recent,    bul    the    following   cases    are 

pert  incut  . 

Cask  1. — C.  K — ,  Bet.  56,  smoked  six  cigars  ;i  day  for 
twelve  years.  For  eighl  years  lie  bas  smoked  one  cigar 
;i  day.  In  thai  time  the  pulse  rate  has  fallen  from  L35 
bo  108,  though  it  lejips  to  120  on  slight  exertion. 

Case  2. — R.  C —  (quoted  above)  gave  up  his  tobacco 
six    months    before    I    saw  him  tour  years  ago,  and    has 

been  almost  a  non-smoker  ever  since.  ilis  pulse  in  that 
time  has  fallen  from   135  to  108. 

Case  3. — P.  V — ,  ajt.  72,  smoked  half  ounce  a  day  for 
nine  years.  Bas  nol  smoked  at  all  for  seven  years. 
Pulse  80. 

Case  4. — E.   L — ,   est.   64.      For   some   years    Bmoked 

three    ounces    ;i    week.       Tobacco  was    stopped    OH    account 

of  amblyopia  in  1903.  Pulse  132,  alter  slight  exertion 
144. 

How  does  the  poison  act.  Microscopic  examination 
shows  degeneration  of  the  papillo-macular  neurons. 
Nothing   can   exceed   the  importance   of   this   proposition 

when    discussing    the  subjed    of    treatment,    t'«>i\  as   is  well 

known,  nicotine  is  \\<n\  in  the  physiological  laboratory  to 
paralyse  "ganghon  cells/'  and,  moreover,  nicotine  is 
sola! ile  in   water. 

The  time  at  my  disposal  will  not  allow  elaborate  ex- 
planation, but  it  would  seem  as  if  toxic  amblyopia  is  always 
associated  with  boxic  breath,  bul  tachycardia,  when 
existing  as  the   sole  manifestation  <>\'  toxaemia,  seldom  or 
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never.  This  seems  to  suggest  a  great  difference  in  the 
mode4  of  action  of  the  poison.  Three  other  points  stand 
out  almost  obstrusively,  viz.  : 

(a)  Pipe  smoking  is  almost  always  the  cause  of 
amblyopia  ; 

(b)  Cigarette  smoking  possibly  never  causes  it,  at  any 
rate,  so  rarely,  it  scarcely  counts  as  a  cause;   and 

(c)  The  cigarette  is  a  most  common  cause  of  tachy- 
cardia. 

The  pipe  smoker  smokes  his  fill  quickly,  and  often  in 
the  open  air.  Moreover,  he  is  usually  leading  an  active 
life.  Toxic  amblyopia  probably  implies  saturation  of  the 
blood  with  the  noxious  agent,  and  not  improbably  tachy- 
cardia is  due  to  the  action  of  the  smoke  on  the  pulmonary 
endings  of  the  cardio-inhibitory  apparatus.  Most  cigar- 
ette smokers  are  inhalers,  of  sedentary  habits,  followi no- 
indoor  occupations,  and  are  mostly  dry  smokers.  Another 
peculiarity  is  they'  generally^  throw  away  the  last  half 
inch  which — as  can  be  easily  proved  by  smoking  through 
a  little  cotton  wool — is  heavily  charged  with  nicotine, 
pyridine,  etc. 

To  intact  epithelium  we  owe  our  safety  from  absorption 
of  poisons,  and  the  effect  of  sprinkling  morphia  on  the 
raw  surface  after  the  removal  of  a  blister  shows  the 
readiness  with  which  they  are  absorbed  when  its  pro- 
tecting influence  is  removed.  Often  we  ascribe  to 
immunity  what  is  due  to  the  accident  of  a  perfect 
epithelium.  Two  people  will  eat  tainted  oysters;  one  will 
In-  stricken  with  typhoid  and  the  other  escape;  not  im- 
probably the  "Me  individual  has  intact  epithelium  and  the 
other  has  not.  Tlic  nearer  the  poison  to  blood  vessels 
the  greater  the  risk.  It  is  said  carious  teeth  are  the 
channels  by  which  phosphorous  finds  its  way  into  the 
alveoli.  Mosl  of  the  poor  men  who  fall  victims  t«>  tobaoc< 
amblyopia    mosl    certainly    have    very    had    teeth.       A< 

fards  the  mucous  membrane  of  the  trachea,  it   has   no 

need    of    epithelial    protection    such    as    is    the    case    in    the 

alimentary  tract,  and  probably  this  structural   difference 
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is  ;ii    the   bottom  of   tobacco  tachycardia*      Whatever  be 
i  be    i  rue    explanal  ion    of    i  be    clinical    t\  pee    of    fcoba 
poisoning,  ii  would  certainly  Beem  fco  be  desirable  to  warn 
fche    patienl    bis  hear!    may  become  affected  without   any 
premonh  ions  whate^  er. 

A.s  regards  fche  treatment  I  have  Found  mosl  satis- 
factory, it  is  based  on  : 

(a)  The  condition  of  fche  retina]  aeurons. 

(b)  The  Eaol  fchal  nicotine  is  used  in  fche  physiological 
Laboratory  fco  paralyse  "ganglion  cells." 

(r)  Thai  nicol  ine  is  soluble  in  water. 

(d)  Thai  it  is  eliminated  by  fche  kidneys,  lungs,  and 
skin. 

My  plan  is  as  Follows:  The  patienl  is  instructed  to 
take  a  pint  of  warm  water  at  7  a.m.,  bo  get,  op  clothe 
himself  warmly,  and  walk  briskly  in  fche  open  air  for 
thirty  minutes.  He  then  fcakes  ;i  second  pint  of  water 
and  walks  as  before  \'<>v  another  thirty  minutes,  then  rests 
a  few  minutes  and  breakfasts.  At  L1.30  a.m.,  1  p.m., 
and  9  p.m.  he  fcakes  another  pint,  and  he  is  encouraged 
to  spend  as  much  time  as  possible  in  fche  open  air. 

At  first  I  used  fco  administer  Pot.  Cod.  as  a  diuretic, 
and  think  there  is  an  advantage  in  doing  it  as  after 
using  fche  water  for  a  few  days  it  does  m»t  produce  such 
free  diuresis,  and  diarrhoea  is  apt  to  supervene.  Tlie  for- 
mula I  have  used  is  half  an  ounce  of  iodine  to  two  ounces 
of  water.  The  patienl  fcakes  eighl  drops  t"  fche  d 
three  times  daily, increasing  fche  dose  by  fcwo  drops  to  fche 
dose  every  other  duv.  In  two  cases,  by  means  of  tin- 
iodine  and  water  treatment  together,  1  succeeded  in  im- 
proving V.  from  j^j  fco  ij  in  fche  one  case,  and  §  in  fche 
other  in  fourteen  days,  and  in  a  third  case  (kindly  scut 
me  by  Mr.  A.  II.  Thompson),  treated  with  water  alone, 
V.  improved  from   &   fco  four   letter-   ]!   in   sixteen   days. 

Doubtless  this   |>;itient    would   Imve   >een    all    the    letters    in 

I  had  he  nol    had  an  attack  of  diarrhoea  Lasting  several 
days.  February  9th,  L905.) 
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The  Pkesident  said  the  subject  dealt  with  by  Mr.  Wray 
must  have  come  before  the  notice  of  everyone  present,  and 
the  suggestions  offered  by  him  were  ingenious. 


2.   Oxycej)haly  or  "  tower  skull." 

By  Leslie  Paton. 

M.  B — ,  female  set.  31  years,  presents,  in  well-marked 
form,    the  characteristics  of  this   deformity   of  the  skull. 


Fig.  40. 

- __ _____ 


The  skill]  in  I'mnt  pises  up  to  a  prominent    boss  abouj  the 
size  of  ;i  Large  orange.     The  eyes  are  markedly  proptosed 
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and  divergent,  and  fche  patient  is  completely  blind  in  the 
righl  eye,  baying  qo  perception  of  light.  In  the  left  eye 
she  has  vision  =  -1.  20.  Right  pupil  i-  larger  than  fche 
left,  and  they  <!«>  not  react  properly  (if  ;ii  all)  to  light. 
They  react  well  bo  c< mvergen 

Sin-  Bays  that  she  discovered  accidentally  that  Bhe  was 
l)lind  in  the  right  eye  when  Bhe  \\;i-  nine  years  "Id,  hut 
she  had  probably  been  blind  before  bhat  time.  The  Bight 
in  the  left  eve  has  markedly  diminished  during  last  bwelve 
months.  At  bhat  tim.\  twelve  months  ago,  Bhe  could 
to  sew  or  iv;i<l  or  go  about  quite  easily. 

h\  B.  bas  approx.  —   10  D.  of  myopia. 

i..  e.     „      -  1 1).     ;, 

Fundus  examination. — R.  E. — The  optic  disc  Bhows 
sharply-marked  edges  and  is  very  pale  bluish-white  in 
colour  with  a  grey-white  filling  in  of  fche  central  cup.  It 
is  surrounded  by  a  /one  of  a  pinkish  brown  colour  with  a 
line  of  pigment  at  fche  outer  margin  sharply  limited  Prom 
the  general  fundus.  The  lamina  cribrosa  cannot  be  -con. 
The  arteries  and  wins  seem  normal  in  size  and 
appearance. 

L.  E. — The  disc  is  very  white  with  a  bluish-white  cen- 
tral cup.  There  is  a  small  irregular  patch  of  pigment 
over  the  vessels  below,  and  slightly  to  fche  Inner  Bide  of 
bhe  disc.  The  vessels  are  normal  in  size.  In  both  eyi 
but  especially  in  bhe  right,  bhe  choroids  are  a  little  thinner 
t  han  normal. 

Visual  field  of  L.  E.  very  small. 

(Card  specimen.     May  -\fh,  1905.) 

Mr.  N.  Bishop   Barman    Baid    there   were    fcwo  cas< 
this  nature   amongst    fche   blind   children   of   fche    London 

County  Council  schools.  One  n\'  them  was  of  interest  be- 
cause it  was,  perhaps,  fche  most  extreme  case  <>t*  fche  kind 
vet  Pound,  certainly  it  was  fche  worst  be  bad  -ecu  ;  it  was 
so  horrible  fchat  fche  child  had  to  go  about  with  b  hood 
over  its  bead.  For  fche  eyeballs  appeared  to  be  almost 
dropping   out.     There   was   another   child   in    this    Bame 
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family  which  had  a  bead  with  a  distinct  inclination  to 
oxycephaly,  bul  the  vision  and  position  of  the  eyes  was 
normal.  The  mother  was  healthy,  hut  he  had  not  seen 
the  father  or  any  other  members  of  the  family  ;  he  would 
endeavour  to  do  so,  and  if  they  were  interesting  he  would 
show  the  family  at  the  Society.  The  other  case  he  had 
seen  was  that  of  a  Hebrew  child,  one  who  had  just  come 
into  this  country.  There  was  practically  no  vision,  on 
account  of  optic  atrophy  in  each  eye  ;  in  this  case  the 
rest  of  the  family  were  said  to  be  normal.  The  tendency 
to  oxycephaly  in  more  than  one  member  of  the  family  of 
the  first  case  he  had  mentioned,  suggested  that  anatomical 
malformation  rather  than  an  arrest  of  skull  growth  fol- 
lowing upon  meningitis  was  at  the  basis  of  the  con- 
dition. 

Mr.  Sydney  Stephenson  said  he  had  noted  the  heredi- 
tary character  of  oxycephaly  in  a  series  of  cases  which 
had  fallen  under  his  observation,  where  the  mother  and 
two  children  out  of  live  all  showed  those  deformities. 


3.   Note  on  visual  efficiency. 
By  G.  A.  Beret. 


The  standard  by  which  it  is  customary  to  estimate  visual 
acuteness  i-  ;i  mosl  aatural  one.  Although  other  sugges- 
tions have  been  made  and  are  still  made  from  time  to  time 
it  is  pretty  generally  felt  to  be  undesirable  to  depart  from 
that  principle  which  is  bused   upon   what   may  practically 

be   looked   upon   a-  tlio  mi  ni nun, i    cisih/'le  of    the    sound  em- 
met ropic  <\\  e. 

A    perSOIl   wIim  B66S  certain   details  of  ;in  object   at   twice 

the   distance   thai    another  does   is   naturally  denoted  as 
having  twice  the  visual  acuteness  of  the  first,  and  so  on. 

Looked     upon     in    aunt  her    way,    however,   il     is    easy   to    see 
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thai  wlini  is  denoted  correctly  enough  from  a  scientific 
point  of  \  h'\\  as  .',  acuteness,  i,  e,,  \  o£  the  normal  standard 
docs  imt  bear  the  same  relation  in  poinl  ol  efficiency. 

There  are  comparatively  few  things  thai  an  individual 
with  Y.  =  ,*'.,  cannol  do  as  well  or  nearly  aa  well  as  one 
with  V.  =  ji.  This  is  because  full  acuteness,  even  when 
qo  greater  than  the  norma]  standard,  and  il  is  often,  of 
course,  much  greater,  provides  a  power  of  vision,  which  is 
in  excess  of  most  of  the  requirements  of  life— or,  at  all 
events,  of  civilised  life.  With  full  acuteness  of  vision 
there  may  therefore  he  said  to  he  something  in  reserve 
fai-  ;is  efficiency  <>i  vision  is  concerned.  It'  we  were  t" 
start  with  Y.  =  \  as  representing  full  efficiency  we  should 
find  thai  \  .  =  ',  \\<»iihl  again  nol  sufficiently  represenl  a 
fall  to  \  efficiency,  though  in  this  case  the  discrepancy  is 
hardly  si  i  ma  rked  as  in  t  he  former. 

The  establishmenl  of  some  scale  correlating  visual  acute- 
ness, as  measured  in  the  ordinary  way  what  might  be 
called  the  scientific  way — and  efficiency,  is  surely  a  desid- 
eratum. It  is  more  a  practical  than  a  scientific  require- 
ment. The  necessity  for  it  comes  from  the  obligation 
thai  there  is  to  indemnify  those  who  have  losl  more  or 
Less  of  their  visual  acuteness, and  consequently,  it  may  be, 
of  their  working  efficiency,  ;is  the  resull  of  accident  to  one 
or  both  eye-. 

Further,  the  question  of  efficiency  differs  from  thai  of 
acuteness  in  thai  in  the  former  both  eyes  have  to  be  con- 
sidered together.  True  binocular  vision  is  often  an  im- 
portant factor  in  connection  with  efficiency.  Full  etli- 
ciency  must  indeed  predicate  stereoscopic  vision  with  full, 
or,  at  all  events,  nearly  fall,  acuteness  in  both  c\ 

The  whole  subjeel  of  efficiency  of  vision  [&  complicated 
by    many   different    considerations.      For    instance,    it    is 

obvious  to  start  with  that  the  nature  of  the  occupation  in 
each  individual  case  must  he  taken  into  account.  Full 
visual  efficiency  may  he  provided  for  by  very  differenl 
degrees  of  acuteness  in  differenl  employments.  A  certain 
degree   of    damage   to    vision    will    therefore    have    m 
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serious  consequences,  in  this  respect  alone,  in  one  case 
than  in  another. 

Experience  shows,  too,  that  in  the  same  employment  it 
is  subject  to  individual  differences.  Some  people  make 
up  for  acquired  defects  more  readily  and  more  completely 
than  others.  In  all  cases,  too,  if  the  loss  sustained  is 
sufficiently  great  there  is  a  time,  also  subject  to  individual 
variation,  which  must  elapse  before  the  maximum  efficiency, 
possible  under  the  circumstances,  is  established.  In  a 
proper  estimation  for  compensation  this  ought  to  be  taken 
into  account.  In  many  cases,  therefore,  a  fair  compensa- 
tion, for  some  months  after  the  receipt  of  an  injury,  should 
be  on  a  higher  scale  than  that  which  fittingly  applies  to 
the  permanent  efficiency  loss. 

Another  factor  in  connection  with  compensation,  one 
which  is  still  more  difficult  to  gauge  as  being  more  or  less 
independent  of  the  nature  of  the  employment  in  which  an 
injury  has  been  received,  is  that  of  the  damage  done  to 
the  injured  individual's  prospects.  An  injury  entailing 
any  degree  of  loss  of  efficiency,  or  it  may  be  associated 
also  with  disfigurement  in  a  boy  or  girl  whose  wage-earning 
capacity  at  the  time  of  accident  represents,  it  may  be,  a  small 
proportion  of  what  they  have  had  reason  to  look  forward  to 
in  the  future,  could  hardly,  without  injustice,  be  compen- 
sated according  to  the  same  scale  as  that  of  an  older 
individual  who  has  long  been  in  receipt  of  the  same  wage, 
and  has  no  ambition  or  no  ability  to  increase  it  by  quali- 
fy ing  for  work  requiring  greater  skill. 

The  law,  as  it  stands  at  present,  is  unsatisfactory.  It 
encourages  deception,  and  entails  delay  in  the  settlement 
of  claims.  On  the  other  hand,  with  such  ATarying  con- 
dition- as  those  I  have  referred  to,  and  many  others  which 
nii'j-lit  be  mentioned,  il  is  difficult  to  sec  bow  one  could  do 
anything  else  brn1  consider  each  individual  case  on  its  owa 
meril  s. 

It  is  xioi  unnatural, therefore,  thai  the  opinion  of  those 
who  have  given  attention  to  this  matter  should  mostly  be 
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tlnii  ;i  general   solution  represented   by  any  mathematical 
formula  does  not  meel  I  In-  requirement  , 

In  any  casOj  some  statistics  giving  satisfactory  evidence 
;is  to  the  extent  of  the  Limitations  produced  in  different 
upations  by  visual  defects  must  he  got  t"  Btart  with. 
Urn  it  is  obvious  that  it  would  not  be  practicable  t<» 
ascertain  tin-  extent  of  limitation  produced  by  nil  d< 
of  defect  of  vision. 

In  two  respects  it  would  no  doubt  lie  possible  t"  obtain 
useful  statistics.  First,  as  regards  tin-  degree  of  visual 
acuteness  which  abolished  efficiency  altogether.  This 
would,  of  course,  be  different  lor  different  occupations. 
Secondly,  the  extent  to  which  the  complete  loss  of  one 
eye  reduced  the  average  efficiency.  Hero,  again,  the 
nature  of  the  employment  would  be  of  influence. 

I  shall  have  occasion  later  on  to  n-tor  to  one  other 
point  on  which  statistics  might  possibly  be  desirable,  Inn 
for  which  they  would  be  more  difficult   to  procure. 

The  sii(ir^v>tinii  which  is  made  in  tin's  paper  is  that  the 
information  to  be  gained  on  these  two  or  three  points 
might  be  introduced  into  a  formula  which  would  in  a 
reasonable  way  give  efficiency  values  corresponding  to  all 
degrees  of  vision  distributed  in  an\  manner  over  the  two 
eyes.  The  factors  got  in  this  way  would  be  of  the  nature 
of  independent  variables. 

Such   a  mathematical    solution    would,    it     is   contended. 
serve  simply   as  a   guide   to   th(    circulation  of  officii  n* 
without  laying  claim  to  an   accuracy  which   the  conditions 
of  the  problem  make  unattainable. 

The  solution  which  I  offer  could  only,  therefore,  have 
a  limited  possible  applicability.  Moreover,  it  does  not 
make  any  pretence  to  being  the  best,  or,  strll  less,  the 
only  way,  of  establishing  a  basis  for  indemnification. 

Is  there  any  other  scale  besides  that  of  visual  acute 
by  which  efficiency   in   one  eye  alone  can   be   measured  '.' 

Preferably  one  too.  which   can   be  correlated   with   \  . '.'    This 

is  the  first  point    which   1    propose  to  consider  here.      If 

BUch  a  scale    can    be    established    upon  a   BOUnd   foundation 
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we  shall  next  have  to  determine  how  it  must  be  modified 
when  an  individual,  through  the  loss  of  the  other  eye,  is 
dependent  upon  the  one  alone.  This  would  then  neces- 
sarily lead  to  the  question  as  to  what  degree  of  efficiency 
is  in  general  represented  by  different  degrees  of  V.  exist- 
ing in  both  eyes. 

Inasmuch  as  efficiency  or  relative  efficiency,  i.  e.  relative 
to  different  degrees  of  Y.  is  one  for  which,  under  existing 
circumstances,  it  is  impossible  to  set  up  any  universally 
applicable  standard,  there  are  probably  many  ways,  all  of 
which  are  necessarily  more  or  less  arbitrary  of  formulating 
a  scale.  The  one  thing  that  is  essential  is  that  the  scale 
should  have  some  relation  to  that  of  visual  acuteness. 

Putting  v  and  t]1  for  the  efficiencies  of  each  eye  and  V. 
and  V1  for  their  respective  visual  powers  we   must  have 

in  the   first  place     i       .  ,,r,'     and  for  the  total   efficiency 

F         v=f  (V),  * 

E.j  which   takes   the   vision    of    both    eyes   into    account, 

E  =  9  (v,  >/  )  • 

We  have,  therefore,  to  determine  these  functions  of  V. 

and  of  ib  n1  in  accordance  with  any  principles  which  may 

with  more  or  less  good  reason  be  formulated. 

If  we  lay  out  along  the  axis  of  x,  in  a  system  of  right- 
angled  co-ordinates,  values  of  V.  from  0  to  1,  and  erect  as 
ordinates   at  each  point  in  this  scale  lines  which  are  in- 

•sely  proportional  to  the  different  values  of  V.  at  these 
points  the  locus  of  the  various  •>',  y,  points  thus  got  will 
be  ;i  curve    Fig.  11  |,the  equation  to  which  will  in  general  be 

\  A 

//  =        or  as  x  =  \  ,  //  =  77.    The  rate  of  change  in  a  curve 

x  V 

of  this   aature   has  a  relation    bo  V.      Wo  might   assume 

then   thai  this   relation   is  one  between  efficiency  and  acute- 

nesa  of  vision.  The  changes  in  the  size  of  the  angle 
which  the  tangenl  to  the  curve  at  the  various  points  on 
it  makes  with  the  axis  of  x  would  thou  correspond  to 
equal  changes  in  visual  efficiency.  Thai  angle  varies, 
however,  from  0  to  90,  the  former  value  corresponding 
bo  V  =  x  ,  and  the  hit  tor  to  V  =  0.      Bui  as  we  have  only 
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bo  deal  with  values  of  V.  between  I  and  0  we  must  ;ii  all 
events  exclude  thai  portion  of  the  curve  for  which  V  -  I 
\-,  moreover,  efficiency  musl  be  Looked  upon  ;i-  being 
entirely  Lost  before  V  --(>,  ;i  portion  of  the  other  end  of 
i  lie  curve  in ii si  also  be  excluded.  The  whole  antrle  throucrh 
which  the  rate  of  change  of  curvature  may  be  taken  as 
representing  efficiency  changes  from  I  to  0  is  therei 
Less  i  han  a  righl  angle. 

Bui  there  is  another  poini  to  settle.  The  rate  of 
change  in  the  curve  will  be  different  according  to  the 
proportion  between  the  units  which  are  taken  for  V.  and 
//  respectively.  We  musl  therefore  consider  in  whal  way 
an  appropriate  value  can  be  ascribed  to -A  in  the  equation 

y  =  .,-.      How  this  may  be  done  will  appear  immediately. 

We  may  begin,  however,  by  fixing  a  point  along  the  i 
axis,  representing  some  value  of  V.  beyond  which  V. 
is  too  small  to  correspond  to  any  efficiency  al  all.  IF  we 
denote  efficiency  by  >/,  we  must  therefore  settle  upon  a 
value  oi  V.  for  which  »/  =  0.  A-  this  particular  value  of 
Y.  certainly  differs  in  different  cases,  it  may  appear  in 
any  formula  as  an  arbitrary  variable,  and  be  written  Y 
This  point  (Y())  limits  the  available  portion  of  the  curve 
in  one  direct  ion. 

The  further  limit  .it  the  other  end  of  the  curve  is  for 
the  point  Y,,  for  which  v"=l,  and  therefore  »/=I.  The 
y  For  the  point  V,  cannol  yet  be  determined.  It  is 
obviously  equal  to  A,  which  is  so  \;\r  left  unsettled.  To 
bring  it  in  relation  to  Y(),  put  A  =  ui\'u,  in  which  m  may 
be  any  positive  integer  or  fraction  which  from  after  con- 
siderations may  be  Found  to  be  suitable. 

The  equation  to  the  curve  thus  becomes  >/ =        ",    and 

the  rule  <>l    change     yrv  = tt^ 

...     is  the  tangenl   al    any   pari   oi    the  curve.      The 
changes  in  the  angle  made  by  tin's  tangenl  with  the  axis 
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of  x  are  to  represent  the  change  of  efficiency,  so  that 
equal  changes  in  the  angle  shall  represent  equal  changes 
in  the  value  of  )/.  The  total  change  from  ij  =  1  to  i?  =  0 
takes   place    through    an   angle   which    is    less   than   90°. 


Fig.  41. 


V.  =  0 


•2        3 


•7       -8 


•9       -10 


This  angle  (0  in  the  figure)  is  equal  to  the  angle  made 
with  the  x  axis  by  the  tangent  to  the  curve  at  the  point 
\     minus  the  angle  made  by  the  tangent  at  the  point  Vr 


.-.  0=  a  -  ft  =  t8 


a  n 


—  i 


in 


V 


—  tan      l   m  Yn. 


=  tan 


—  1 


m 


Y2  —  V  - 

v  0 


\'    '    Vs  +  ///-' 


The  angle  made  by  the  tangents  at  successive  points 
on  the  curve  (from  thai  for  which  «=  V,  fco  thai  for 
which  ■<■  —  \  0)  wit  li  the  tangenl  at  the  point  x  =  V"0  varies 
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wit  1 1  the  value  of   V.      Ii   is  the  proportion  of  this   vary- 
ing 

angle  B  fco  0  which  stands  For  efficiency,  i,  *.  »;  =  ,. 

and  <p  =  a 


and  finally 


tan 

\ 

= 

ban  ~ l 

Ill 

—  tan 

1 
\ 

— 

tan""1 

/// 

V2- 
V9  + 

v  - 

tan 

- 1  '" 

v,' 

-  \ 

0 

V2 

+  m'2 

I 

tan 

—  i   "' 

v.,' 

1  ■ 

1 

-  V 

0 

+  »r 

>/  = 


To  iix  upon  an  appropriate  value  For  m  in  bhis  genera] 
Formula  For  i?  we  may  either.  From  data  procurable  From 
difFerent  occupations,  select  a  value  of  V  which  may  be 
taken  bo  correspond  bo  a  visual  efficiency  of  one  half,  or  b 
value  to  correspond  bo  V  =  >/,  i.e.  a  value  tor  which  bhe 
Fraction  representing  visual  acuteness  corresponds  to  bhe 
same  Eraction  of  visual  efficiency.  The  latter  value  must 
obviously  be  much  smaller  than  the  Former. 

In  either  ease  the  exact  determination  of  m  involves  b 
complicated  calculation.  A  sufficient  approximation  to 
bhe  exact  value  of  m  may,  however,  be  gol  without 
difficulty. 

I  sing  a  similar  notation  as  before,  putting  V  For  bhe 
acuteness  of  vision  corresponding  bo  -.',  efficiency,  we  find 
m  very  approximately  by  the  Formula  — 


m  = 


= ! !,;• f  - v  ! "' 

I    1  -  2  v  -  I 


and  su 

fficier 

Ltly 

lie 

arlj 

— 

V 
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This  lvsult  is  go1  as  Follows  : 

Putting  >/ —  .',  we  have  at  once  from  1.) 

_ i  m      1  -  \\;  _lm     Y/2  -  \ 

ran       — .    —t  =  2  tan       . — =4 

V0      1   +  nr  Y0     YA2  +  nr 


(i 


^_    1  -  V0S  =  2  m  Y0  (V,2  -  V()5)   (V,2  +  m-) 
'"'  Vo'  1  +  m*  :  :  V0S  (Y/  +  m2)*  -  m2  (Y^  -  V*)* 

As  Y0a  is  necessarily  very  small  we  may  write — 

m            „       ml  —  Yft2 
tor 


.'.  ??i 


Y0  (1  4  m2)  Y0     1  +  m2 

2  (1  +  m2)(Y,3  -  Y02)(Y,2  +  m2)__ 

(Vti  +  m*)*  -£J  (Y,2  -  Y02)2 

*  0 

'  (1  -  2  Yt2  +  2  Y02)  -  m2(^L  +  2  Y.2  -  2  Y< 
+  Y02  +  2  Yr  Y02)  -  Y,4  +  2  Y,2  Y0S  =  0 


Neglecting  again  Y02,  YA  and  Y^2  Y02 


??i 


(1  -  2  Y,2)  =  m'  (Xl  +  2  V.5) 


Y,J 


'•1-2  V,J  > 


and  tint  her  neglecting-  Yj 


///  = 


?_ 

Yn 


The  tesj  thai  m  is  suitably  chosen  is,  therefore,  thai  fche 
value  \  =  V  in  Y0  should  be  one  corresponding  to  aboul 
half  efficiency. 

Although,  therefore,  m  appears  in  L.)  as  an  arbitrary 
variable  ii  is  really  conditioned  by  the  particular  value  of 
V  which,  for  any  good  reason,  may  be  taken  as  corre- 
sponding fco  '/  =  .', . 


Nui  i.    ON     \  [81   LL    i.i  i  [<  IEN<  V. 


1.)  may  t  herefore  be  \\  ritten 

\         \ 


— 1 


tan 


V  — 


I  \ 


tan 


■) 


\      l+NV 

If  we  adopt  the  idea  thai  V  !=  V,,  as,  for  instance; 
would  be  the  case  if  V0  =  '04  and  V,  =  '2,  then  the  general 
formula  reduces  to — 


'/  — 


1  : )  1 1 

.,  v«- 

\ 

V„  (Va 

+  1) 

tan" 

.,1V 

2  V„ 

0 

(I 

,) 


The  only  arbitrary  variable  is  then   V  . 
As  V,  could    uever    be    taken    greater   fchan  '25  or  L< 
than  *1  and  V0  greater  than  "05  or  lessthan  '01  the  angle 

0,    i.  c.     tan-1  —  —  tan"-1   m   V,,  or  tan-1 — L  —  tan-1    V 

V„  v? 

cannot  possibly  be  loss  than  tan   l4  —  tan-1   01  =  75    _'_ 
This  lowest  value  is  go!  by  a  combination  of  V,  =  •]  with 
Y0  =  '05,  which  could   hardlj    be   Looked    upon   as  corre- 
sponding to  any  actual  condition.      0  Is  therefore  always 
Large. 

An  average  suitable  value  to  ascribe  to  it  mighl  I 


(For  example  it  is  aboul  84^    for  V,  =  %  V,  =  -04.) 

We  may  take  0  =  85  in  calculating  m  sufficiently 
approximately  from  the  value  which  maj  approximately 
be  given  to  V  so  astomake  it  co-extensive  with  >/. 

Of  course,  when  >;  =  I,  >/  also  =  \\,  bul  there  must 
obviously  be  another  value  of  Y  =  »/,  as  >i  becomes  0  for 
V  =  V0,  i.  e.  before  V  =  0,  though,  for  mosl  values  of  \  . 
,;  is  greater  than  V. 

Putting  Vn  for  V  =  rj  we  gel  at  once  from  I.)  — 

t;m(V„0,=  '       V'\~  V{) 

V  '  '  \  \         -       I 
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Neglecting  \,Y>/\  which  is  very  Bmall 

v„2-v0s 

tan(V„0)  =      mVo 

and  putting  0=85° 

Vr,2-V02 


ni  — 


V0tau(Vu.85°) 


,) 


Say,  for  instance,  efficiency  and  acuteness  are  co- 
extensive when  =  '08  and  efficiency  vanishes  when  V=*04 
then — 

•0048         _ 

m  =  704"tan^6cr:48;~1. 

If  starting  from  this  assumption  of  the  values  of  Vij 
-and  V0  we  put  m=l  in  the  general  formula  1.)  we  should 
get  the  corresponding  rj  curve  for  all  values  of  V. 

If  we  adopt  the  formula  l.j3),  which  results  from  taking 
the  V.  corresponding  to  half  visual  efficiency  as  equal  to 
the  square  root  of  the  V.,  which  is  the  limit  of  any  effi- 
ciency at  all,  i.  e.  according  to  the  notation  adopted  above, 
putting  y^=  l/V0,  then  we  may  change  the  arbitrary  and 
variable  V()  to  Vjj,  and  derive  V0  from  the  formula — 

V0  =  |{  V  tan2T 'Vri T:85°)  +  4  Vr?2  -  tan  ( Vi,  '85°)  j  . .  .3.) 

There  is  a  curious  point  which  is  perhaps  worth  notic- 
ing in  connection  with  the  rt  curve  as  plotted  either  from 
1.)  or  1./3).  The  curve  shows  that  the  value  of  rj  at  first 
falls  very  slowly,  then  rapidly,  then  again  more  slowly. 
It  shows  also  a  point  of  inflection.  Now  this  point  of 
inflection  corresponds  very  closely  in  position  to  the  point 
representing  half  efficiency.  This  is  suggestive.  It  indi- 
cates the  appropriateness  of  this  manner  of  establishing 
an  efficiency  scale  in  correlation  with  the  ordinary  Bcale 
for  acuteness  of  vision — For.  1.)  the  inflection  point  occurs 

for  7=  \/mYQ)  lor  L.j3)  for  V=  </%>. 

d  >i 
To  deii  rmine  flic  poinl  of  inflection  we  put      .0  =  0. 
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Taking    firsl     l.fl)    aa    the    simplest   case   we  pui   o   for 

~  1  1  -  V  - 
ban        —    "   tin -ii 

O  V(J 

// '/  =  t ;  i !  i 


v,(V"+l) 

</.i  .  2V„V(1  +  V0') 

''■'V      VV^+l^+O^-Vo')3 

S^=2V„(1+V0«) 

av 

fVot(V'+l)'+(V::-V„')!'-2Va(Va-V„-)-^V:\-„-(V'+l)1 
i  [V«*(V8+1)»+(V'-V0S)»}S  J 

Therefore-; 

V0^V2+l)~+(V2-\vV2-'2V2(V2-Vo2)-2V-V(2(V"+l)=O 
.•.VoS(V  +  l)-V*(Y08+l)=0 


For  1.)  we  have  similarly — 

2   ,    \ 


m2(V2-Ar02)2  +  V(2(m2-hV2)2-2\'2///-\V2-V()2)-2\-\ 


(ms+Vs)=0 
.•.maV08(m8+Yo9)-V*(^8+Vo9)=0 
.\V=t/mV0 

The  curves  plotted  herewith   are   the  values  of  >/  from 

1./3.)  for  what  may  be  taken  as  two  extremes,  viz. 
V0  =  '01  and  •()!.  The  Latter  appeal--  fco  me  to  represent 
a  reasonable  case,  the  former  only  a  very  exceptional  one. 
Something  in  between  these  two,  such  as  taking  V,  as  low 
as  *01,  but  making  V  higher  than  ■!,  and  therefore  only 
calculable  by  formulas  1.)  or  l.o)j  mighl  meet  certain 
cases. 

I  give  together  the  curves  for  V,  =  "l,  V  =  '"_\  and  V, 
=  •01,  \,=  'l.  Practically  they  only  differ  for  the  lower 
values  of  V. 

Having  determined  upon  a  principle  for  estimating  the 
efficiency    of   each    eyet   a    principle    which   admits,    aa    it 
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no  doubt  should,  of  a  certain  degree  of  more  or  less 
arbitrary  variation,  the  next  point  is  to  consider  the  total 
efficiency  as  affected  by  the  manner  in  which  V  is  distri- 
buted over  the  two  eyi 

Obviously,  although  one   eve   alone    may   have  full  effi- 
ciency, it  does  not  follow  that  the  individual  is  possessed 
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of  the  same  efficiency  as  if  both  were  fully  efficient. 
Calling  the  efficiency  of  the  one  eye  ,,,  and  that  of  the 
other  i}\  and  the  combined  efficiency  Et  we  must  have  E 
bearing  some  relation  to  r\  and  >/.  Tin's  relation  mayalso 
be  one  which  may  be  taken  to  differ  in  different  indi- 
viduals, according  to  the  nature  of  i  heir  occupation  and 
other  circumstances,  such  as  age,  disfigurement,  etc. 

Starting    Erom   the  case  of    vision  existing  in  one  eye 
alone  we  may  take  it   thai    E  is  then  not  equal  to  >/,  bul 

onli  me  fraction  of  i}.sav  then  thai   \l—         »/•     This 
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leaves  the  value  of  p  an  open  question,  p  will  always  be* 
greater  than  unity,  as  the  loss  of  one  eye  can  under  no- 
circumstances  be  considered  to  diminish  efficiency  by  one 
half.      E  must,  however,  =  1  when  »/  and  i\x  both  =  1. 

If  we  put   E  =  -, zr-     - — jt ~,  this  would  g'ive  E=  I 

v 

for  »/  and  »|  =  1.  and  W  = :  for  tj  =  1  and  V  =  0.       E 

p  +  1 

would  in  thai  ease  be  the  same  however  the  acuteness  of 

Fig.  44. 
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vision  was  distributed  over  the  two  eyes.  For  instance  it 
would  be  the  same,  Eor  V=  I  in  the  better  eye,  and  an 
efficiency  of  only  ./,,  in  the  oilier  as  Eor  an  equal  amount 
J-J  of  efficiency  in  both  eve-.  This  does  not  correspond 
to  ac1  nal  condil ions. 

For  reasons  which  I  have  elsewhere  stufed  when  calcu- 
lating the  binocular  efficiency    Erom   the  visual  acuteness 
e}  instead  of  Erom   the  corresponding  efficiency 
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of  each,  the  varying  conditions  may  be  taken   to  be  more 
suitably  represented  by  another  formula,  which  also  makes 

l<]  =  1    Eor   >i  and    »/'  each  =  I,  and    I!  =    J    .  Eor  »/  =  I, 

P+  * 

»/'  ==(),  pm.: 

e  —  — — :  >/  +  >/'  ( i  —  . , »/ )   •  •  •  •    y 

2£,  or  tli*'  total   binocular  efficiency,  is  therefore  got  by 
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first  determining  the  visual  acuteness  of  each  eye,  then 
calculating  the  corresponding  >/  and  )}]  (after  settling  upon 
the  values  V„  and  m)  Erom  L)  or  L./3),  and  finally  putting 
the  values  thus  gol    Eor  >/  and  j/1  in  4.). 

These  calculations  may  hi1  avoided  by  firsl  making  use 
instead  of  jj  curves  plotted  like  those  in  the  examples 
shown.  A  line  may  then  he  drawn  joining  the  >/  and  j/1 
values  of  any  ffiven   case  on  a  chart  constructed  on  the 
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principle  shown  on  a  greatly  reduced  scale,  and  with  only 
a  few  numbers  in  Fig,  1-3.  The  point  at  which  this  line 
(.•uts  the  />  line  gives  the  corresponding  value  of  E.  The 
reduced  chart  shows  several  p  lines  according  to  the 
value  attached  to  p.  Thus,  if  it  be  considered  in  a 
particular  case  that  full  vision  in  one  eye  alone  in  the 
absence  of  any  sight  at  all  in  the  other  represents,  an 
efficiency  of  80  per  cent,  of  the  points  on  the  line  p  —  t 
would  be  taken.  Again,  if  the  efficiency  of  the  one-eyed 
individual  with  perfect  sight  in  that  eye  be  only  taken  as 
75  per  cent.,  then  the  line  p>  =  3  is  taken,  and  so  on. 

The  system  I  have  here  sketched  only  aims  at  giving 
relative  values  of  E  for  different  degrees  of  acuteness  of 
vision  variously  distributed  over  the  two  eyes,  leaving  it, 
at  the  same  time,  to  a  great  extent  arbitrary,  what  in  each 
case  is  to  be  considered  the  efficiency  value.  It  is  pos- 
imI.  therefore,  of  a  considerable  amount  of  elasticity, 
as  it  «»nly  take-  For  granted  two  things.  First,  that  there 
is   some   relation   between   acuteness  and  efficiency;   and 

jnd,   that    the    complete   loss    of    one    eye    entails    in 

teral  some  degree  of  loss  of  efficiency. 

To  recapitulate  shortly.  The  curve  formed  by  joining 
the  ends  of  ordinates  which  have  an  inverse  ratio  to  the 
points  on  a  simple  scale  of  visual  acuteness,  taken  as 
abscissas,  is  assumed  to  afford  a  basis  of  a  correlated 
scale  of  visual  efficiency  (Fig.  41).  The  rate  of  change  in 
this  curve  furnishes  another  curve,  which,  it  is  suggested, 
is  a  natural,  or,  at  all  events,  an  appropriate  efficiency 
curve.  Only  ;i  part,  however,  of  the  firsl  curve  is  avail- 
able, owing  to  the  obvious  restrictions  imposed  by  the 
problem.  The  efficiency  curve  itself,  though  always  of 
the  same  character,  is  different  for  differenl  cases.  It  is 
assumed  to  bo  possible  in  any  given  case  to  li\  one  or  two 
points  of  the  curve  from  purely  practical  considerations, 
the  outcome  of  statistics  furnished  by  differenl  employ- 
ment s. 

Saving  fixed  upon  a  scale  of  efficiency  which  is  corre- 
lated to  the  acutenese  of   vision   in  each  eye  separately, 
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there  remaina  one  other  poinl  fco  be  solved.  Saving 
regard  bo  fche  two  eyes  taken  together,  the  corresponding, 
or  total  efficiency,  1ms  bo  be  calculated.  It  is  bere  ghown 
how  bhe  primary  efficiency  scale  may  be  used  for  this 
purpose.  The  method  suggested  is  one  which  admits  of 
being  adapted  to  yaryirfg  conditions  according  to  the 
data  which  may  be  available  to  justify  an  estimation  of 
i  lie  extent  to  which  complete  I"--  of  sighl  in  one  eye 
reduces  the  wage-earning  capability  of  each  individual 
case. 


\i.   Sequel  to  a  case  of  oxycephaly  or  "  tower  iskull" 
published  in  L887. 

By    E.    X  i.i  i 'i  esse  [p. 

In  the  seventh  volume  of  the  Society's  Transactions, 
published  in  1887,  f  recorded;  at  p.  222,  a  case  William 
P — )  which,  although  entitled  "Multiple  symmetrical 
congenita]  hyperostoses  of  the  skull  with  post-papillitic 
atrophy  of  optic  uerves,"  was  doubtless  of  the  same  kind 
as  the  case  of  "  Oxycephaly "  recorded  by  Mr.  Leslie  Paton 
at  p.  3(>  !■  of  the  presenl  volume. 

I  have  lately  (June,  L905)  heard  from  \)v.  A.  W.  B. 
Wallis,  of  Brentwood,  thai  William  P — is  still  alive,  well 
developed,  quite  intelligenl  (he  passed  the  seventh  standard 
nt  Bchool),  earns  a  fairly  good  living  as  a  painter,  plays 
a  village  organ  on  Sundays,  and  is  jusl  about  to  be  married. 
His  sighl  has  uol  altered  since  1  saw  him,  and  since  he 
has  grown  from  childhood  to  manhood  there  has  been  qo 
4<  disproportionate  enlargement  of  his  special  deformity." 
He  is  now  aboul  thirty  years  old.  (June,  1905. 


:>v  I  MISCELLANEOUS. 


5.  Bjerrv/m'8  method  of  testing  the  field  of  vision,  the 
advantages  of  the  method  in  clinical  work,  and  its 
special  value  in  the  diagnosis  of  glaucoma. 

By  Aethur  H.  H.  Sinclair. 

Since  von  Graefe  first  directed  attention  to  the  clinical 
value  of  testing  the  field  of  vision  various  methods  have 
been  employed. 

The  principle  of  using  a  white  or  coloured  test-object 
against  a  dark  background  is  universally  adopted,  and 
the  perimeter  has  become  the  recognised  instrument  for 
the  application  of  the  test. 

In  Bjerrum's  method  the  principle  of  using  a  Avhite 
best-object  against  a  dark  background  is  employed  as 
with  the  perimeter,  but  with  important  differences. 

With  the  perimeter  the  field  is  taken  to  its  physiological 
limits  by  a  test-object  of  sufficient  size  to  indicate  these 
limits  in  the  normal  eye.  Such  a  test-object  subtends  a 
visual  angle  of  not  less  than  J°.  The  maximum  extent 
of  the  field  is  obtained  with  a  test  object  of  2°,  no  further 
increase  being  discovered  by  increasing  the  test  beyond 
tli is  size. 

Win 'ii  the  test  is  reduced  below  £°  the  field  of  vision 
becomes  restricted  accordingly. 

In  Bjerrum's  method  the  test-objects  are  used  very 
much  smaller  than  the  size  required  bo  give  the  full  field. 
and  bhe  method  is  intentionally  adapted  for  testing  the 
state  of  vision  within  the  full  perimetric  limit  of  the  field. 

Thus  a  best-objecl  of  <>  mm.  used  at  2000  mm.  distance, 
and  subtending  a  visual  angle  of  10°,  gives  ;i  normal 
field  of  aboul  40°,  which,  with  n  best-objecl  of  1  nun. 
used  ;u  bhe  same  distance,  bhe  field  is  restricted  bo  about 

Selmholtz  says  (page  37):  "The  entire  field  corre- 
sponds  bo  a    drawing,  in    which   bhe  important  Feature  is 
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carefully  executed  in  detail,  while  the  other  parts  are 
roughly  sketched  in,  and  the  more  roughly  the  farther 
they  lie  from  t  he  Important  tent  are." 

This  Buggestive  analogy  indicates  the  relative  -tut. 
functional  power  as  it  exists  throughout  the  retina. 

With  the  perimeter  the  defects  found  with  ;i  whit. 
best-object  are  said  to  he  absolute.  With  Bjerrum's  t#s1 
defects  found  in  the  field  with  the  Bmall  white  test-objects 
are  Baid  t<»  he  relative,  because  when  a  Larger  best-object 
is  used  over  the  -nine  area  vision  can  be  excited.  In 
making  the  test  by  Bjerrum/s  method  the  absolute  Limits 
of  the  field  are  determined  with  the  perimeter.  The 
state  of  relative  vision  within  the  field  ie  examined  by  ;i 
small  white  test-object  used  nt  ;i  distance  of  one  or  two 
metres  against  a  large  black  screen. 

The  delicacy  of  this  test  results  from  several  Factors. 
The  dull  black  quality  of  the  surface  of  the  screen  Forms 
;i  restful  background  for  the  patient's  i^a/.e,  and  a  sharp 
contrast  with  the  small  white  test-object. 

The  distance  at  which  the  patient  is  placed  from  the 
screen  has  a  two -fold  effect. 

Firstly,  that  of  increasing  the  size  to  which  scotomata 
are  projected.  This  is  a  point  of  great  importance  to  the 
clinical  worker,  as  it  enables  him  to  demonstrate  Bmall 
areas  of  defective  vision  which  would  otherwise  escape 
notice,  and  facilitates  accuracy  in  marking  out  the  extent, 
shape,  and  position  of  such  areas. 

Secondly,  that  of  reducing  the  visual  angle  of  the 
test-object. 

The  small  size  of  the  visual  angle  subtended  by  the 
test-object  is  the  essential  in  this  method  upon  which  it- 
value  depend.-.  Bjerrum  says  that,  whatever  diminishes 
in  physiological  condition-,  the  clearness  of  n  single 
object  diminishes  also  the  faculty  of  perceiving  objects 
as  separate. 

In  recognition   of   tin1  fact  that  retinal  images  are  not 

absolutely   sharply    formed,   but.  on  account    of    the    imper- 
fections  in  the  dioptric  Bystem  of   the  eve,  always   cover 
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more  or  Less  retinal  surface,  and  arc  always  relatively 
indistinct  towards  their  margins,  Bjerrum  says  that,  "in 
order  to  distinguish  two  points  as  separate  one  of  two 
conditions  must  be  fulfilled. 

1.  The  circles  of  diffusion  must  not  be  confluent. 

2.  If  the  circles  of  diffusion  are  confluent  the  illumina- 
tion of  the  retinal  surfaces  must  be  such  as  shall,  in  the 
case  of  -each  image,  produce  a  contrast  between  the 
coi  it  re  and  the  periphery  sufficient  to  excite  the  percep- 
tion of  the  retinal  .elements. *' 

The  perception  of  a  single  point  is  then  the  primary 
or  fundamental  part  of  the  act  of  vision,  necessary  to  the 
form-sense  and  to  the  tests  employed  for  the  examination 
of  this  sense. 

Bjerrum  regards  his  method  as  a  means  of  testing  the 
acuteness  of  indirect  vision. 

The  apparatus. 

The  apparatus  is  simple,  and  serves  its  purpose  ad- 
mirably. The  screen  is  made  of  black  velvet — the 
blackest  obtainable, — is  over  two  metres  square,  and  is 
suspended  vertical^  when  in  use.  It  can  be  arranged  to 
roll  up  like  a  window  blind  when  not  required.  The 
test-objecl  may  be  made  of  white  ivory,  as  those  used  by 
Bjerrum  are,  or  of  stiff  unglazed  white  paper.  They  are 
disc-shaped,  and  vary  in  size  from  1  to  20  mm. 

The  "carrier"  is  a  long,  slender  black  rod,  with  a 
spring-catch    ;it    the  extremity.      It  is  used  to   move  the 

•-..bjrrt  over  the  surface  of  the  screen,  and  enables 
the  examiner  to  do  this  with  as  little  disturbance  to  the 
patient  as  possible. 

The  fixation-object— a  small  disc  of  paper,  either  grej 
or  \\liit< — should  be  varied  in  size  so  as  to  provide  the 
smallest  object  which  the  patient  can  comfortably  Bee. 

It  i-  important  thai  the  fixation-object  should  be  well 
q,  but  it  must  not  prove  fatiguing  to  the  patient  by 
forming  too  bright  a  contrast  against  the  screen. 
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In   -'"me   cases,    where    central    vision    is    defective,    it 
becomes   necessary    fco  have  the  fixation-object    of   larj 
size  t ! hi n  usual. 

As  a  in  1 1'  bhe  fixation-object  is  placed  at  the  centn 
the  screen,  but  in  cases  where  one  of  the  Larger  ti 
objects  is  in  use,  and  the  extenl   of  the  field  ids  the 

radius  of  the  screen,  the  fixation-object  must  be  placed 
;it  the  margin  of  the  screen.  In  this  way  the  whole 
extenl  of  the  screen  becomes  available,  but  the  fixation- 
object  must  be  placed  at  the  outer  extremity  of  each 
diameter  in  which  the  test  is  made. 

Tin    surface   of    the   screen    is    marked    out    with    fine 
black  cord  or  thread,  which    must   not   be  too  obvious 
tin"  patient,  while  sufficiently  distinct  to   be  seen   by  the 
examiner  when    he  wishes   to    transfer   his   tracings  from 
the  screen  to  a  chart. 

Bjerrum  employs  two  screens,  either  of  which  can  be 
used  as  required.  One  is  marked  out  al  intervals  to 
indicate  the  tangents  for  a  test,  in  which  the  patient  is 
placed  ;it  one  metre  From  the  centre  of  tlic  screen.  The 
other  lias  the  tangents  marked  for  an  examination  at  two 
mm  res.  This  is  a  very  convenient  arrangement,  as  it 
enables  the  tracings  to  be  transferred  directly  from  each 
radius  of  the  screen  to  a  corresponding  point  on  the  same 

radius  of  a    perimeter  elmrl  . 

It  may  be  found  more  convenient  to  employ  the  same 
screen  for  all  examinations,  whether  at  one  or  at  two 
metres,  in  which  case  the  threads  should  be  placed  ;i- 
follows  : 

Firstly,  in  radiating  lines  from  the  centre  to  the 
periphery  at  intervals  of  15°,  as  on  McHardy's  perimeter 
chart. 

Secondly,  in  circles  at  intervals  of  50  mm.,  the  smallest 
circle  having  a  radius  of  50  mm.,  and  the  largest  a  radius 
<^\'  loot)  mm.  In  this  way  the  whole  screen  is  mapped 
out    so  that    any  tracing   upon  it<  -Hi-face  can  be  readily 

transferred     to     a     perimeter     chart     by     reference    t<>    an 

appropriate  logarithmic  table. 
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The  following  table  for  one  and  for  two  metres  may  be 
found  useful. 

Logarithmic  Table  for  use  with  Strum. 

MM.                                       2  Metres.  1  Metre. 

35                 ...                  1°  ...  2° 

7u                 ...                   2  ...  4° 

105                 ...                   3°  ...  6° 

L40                ...                  4°  ...  8 

IT.".                  ...                    5°  ...  10° 

210                 ...                   6°  ...  12° 

246                 ...                  7°  ...  14°. 

I'M                   ...                     8°  ...  — 

317                 ...                  9C  ...  176° 

352                 ...                 10°  ...  19-6° 

11°  ...  2125° 

1,25                 ...                 12°  ...  23° 

162                 ...                 13°  ...  24-8° 

500                 ...                 14°  ...  26-5° 

536                 ...                 15°  ...  282° 

574                  ...                 16°  ...  30° 

611                  ...                 17°  ...  31-4° 

650                 ...                 18°  ...■  33° 

689                 ...                 19°  ...  346° 

723                 ...                 20°  ...  36° 

768                ...                21°  ...  37-1° 

22°  ...  39° 

840                 ...                 23°  ...  40-3° 

890                 ...                 24°  ...  41-5° 

933                 ...                 25  ...  43° 

976                 ...                 26°  ...  14-1° 

L0O9                 ...                 27  ...  I-V3° 

L063                 ...                 28°  ...  Ki-6° 

L109                 ...                 29°  ...  48° 

Ho:,                 ...                 30  ...  49° 

1  have  recently  bad  this  table  transferred  i«»  a  lath- 
shaped  pule,  made  of  Lance- wood,  which  is  lighl  and  easily 
handled. 

When  in  use  the  rule  is  simply  held  against  the  surface 
of   the    screen  along  one  of  the   radii,  and  with   the  end 

carefully  adjusted  to  the  centre.     In  this  waythe  position 

ofifany  one  of  the  black    pins  used  for  marking  ou1   the 
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field  upon  the  screen  is  at  once  indicated  in  degrees,  and 
can  be  ma  pked  on  ;i  oha  H . 

The  use  of  the  measure  just  described  prevents  the 
introduction  of  error  From  shrinkage  or  wrinkling  of  the 
screen. 

There  is  some  advantage  in  maintaining  the  simple 
black  surface  of  the  cloth  bo  Par  as  possible,  and  this  is  to 
-Mine  extent  facilitated  by  using  the  graduated  measure 
which  does  away  with  the  necessity  of  having  so  man} 
concentric  lines. 

The  surface  of  the  screen  could,  however,  be  kepi  quite 
free  from  ;ill  threads  by  indicating  bhe  tangents  for  one 
and  Eortwo  metres  respectively  on  the  back  of  the  screen. 
The  marking  pins  always  pierce  the  Bcreen  in  any  case; 
and  could  easily  be  seen  on  the  back,  and  more  especially 
it'  the  back  of  the  Bcreen  were  covered  with  canvas,  which 
would  serve  to  strengthen  it, and  upon  which  the  tangents 
could  l)i'  marked  <|iiite  easily  and  distinctly. 


The  normal  eye. 

As  has  been  already  mentioned  a  test-obiect  subtending 
a  visual  angle  \°  is  Large  enough  to  give  the  average 
normal  Limits  of  i  he  field. 

At  a  distance  of  :,><i()  mm.  as  with  McHardy's  perimeter, 
a  test-object  of  about  21  nun.  would  be  of  sufficient  size. 
When  the  distance  is  increased  to  two  metres  the  test- 
object  requires  to  be  enlarged  to  practically  18  nun.  in 
order  to  have  bhe  necessary  visual  angje  of  h  . 

Tin-  follow  in-'  are  the  figures  which  indicate  the  averai 
norma]  held  Eor  some  of  the  small  test-objects  used  with 
the  screen. 

The  tost  used  in  each  case  is  stated  us  a  fraction,  the 
numerator  of  which  is  the  diameter  of  the  test-object  in 
millimetres,  and  the  denominator  the  distance  at  which 
t ho  tost  is  carried  out. 

vol.  \\\ .  25 
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E&ighl  eye. 
Charts  showing  average  norma]  for  testa  ae  follows 
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Individual  differences  occur  in  normal  persona  bo  thai 
fche    above  figures   are   to  be   taken  as  general  averaj 
The  figures  are  in  almost    precise   agreement   with   those 
given    by     Aieisling,    and    also    with     Bjerrum's    general 
remarks. 

The  blind-spot  of  Mariotte  is  surrounded  by  an  am- 
blyopic zone;  which  may  he  stated  as  aboul  I  ,  bul  which 
varies  in  extent  inversely  t<>  tin1  size  of  the  test-objecl 
used.  The  outer  limits  <•!'  this  amblyopic  zone  may  -how 
a  regularly  rounded  outline,  or  irregularly  rounded  pro- 
jections may  be  Pound.  Tin-  contour  of  the  outer  limits 
depends  upon  the  size  of  the  i  est  -ol  tjeet  and  tip  on  Indi- 
vidual variations.  The  irregular  extensions  of  tin-  am- 
blyopic area  usually  oceur  at  the  upper  and  the  lower 
margins,  and  correspond  generally  to  the  position  of  the 
large  blood-vessels  as  they  leave  the  disc. 

In  the  examples  of  the  normal  disc  which  are  figured 
(see  FicL>\  48)  the  project  inn-  corresponding  to  the  vessels 

l-'i...    is. 


Showing  amblyopic  zone  round  blind  epol . 


are  marked  nut  by  a  dotted  line, intended  t«>  indicate  that 

the  position  and  the  limits  <>F  these  projections  were  found 
to  be  less  certain  than  were  the  margins  "!'  the  amblyopic 

/.one  round  the  disc. 
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The  presence  of  the  amblyopic  zone  may  also  be  deter- 
mined bv  coloured  tests. 

i 

( I'm  ten  I  US(  . 

Bjerrum  says  ordinary  variations  of  daylight  do  not 
have  any  important  influence.  That  is  to  say,  when  the 
tost  is  carried  out  in  reduced  illumination  no  changes  are 
produced  in  the  field  of  the  normal  eye,  which  simulate 
those  found  in  disease. 

Meisling  says  the  effect  of  reduced  light  is  more  marked 
in  tests  made  with  small  test-objects  than  Avith  large.  He 
has  found  that  a  defect  in  the  field  tends  to  become 
accentuated  when  examined  in  reduced  light.  My  ex- 
perience leads  me  to  agree  with  the  opinions  quoted 
above.  The  effect  of  reduced  illumination  when  small 
i  i-t-objects  are  in  use  increases  the  difficulty  which 
patients  experience  in  being  able  to  give  prompt  and 
decided  answers. 

The  best  light  is  diffuse  daylight  from  a  large  window 
with  northerly  exposure.  It  may  happen  in  the  case  of 
patients  who  come  from  a  distance  that  the  screen-test 
has  to  be  made  on  a  dull  day,  in  such  case  the  reliability 
of  the  tracings  would  depend  on  the  type  of  field  obtained 
and  on  the  consistency  of  the  patient's  statements  regard- 
ing the  position  of  the  limits  of  the  field.  If  possible  n 
i-  best  not  to  make  the  test  when  the  illumination  is  poor, 
or  at  any  rate  to  give  it  up  should  the  patient  experience 
unusual  difficulty. 

It  is  important  that  the  examiner  should  to  begin  with 
acquire  some  familiarity  with  this  test  in  normal  persons. 
He  should  also  realise  the  patient's  difficulties  when  a  verj 
small  test-object  is  in  use.  This  he  can  do  by  having  his 
own  field  taken  with  .,„'„,].  All  while  or  bright  objects 
should  be  removed  from  the  patient's  field  of  vision,  and 
it'  possible  the  walls  of  the  room  as  they  appear  at  fehe 
edge  of  the  screen  should  not  form  too  sharp  ;i  contrast 
wit li  t he  dark  screen. 

I'hf  refraction   slimihl   be  corrected   before  ihe    test    is 
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ui.mIc,  and  fche  Bmaller  th<-  test-object,  the  more  necessan 
ie  i!  i"  correct  t  he  refracl  ion. 

The  edge  of  the  correcting  glass  does  nol  disturb  the 
patienl  when  the  more  central  portions  ol  the  field  are 
being  tested,  and  when  required  it  can  be  tilted  into  a 
suitable  posil  ion. 

Ii  is  well  to  explain  to  the  patienl  the  necessity  for 
constancy  of  fixation,  and  to  keep  the  direction  of  the 
patient's  gaze  under  frequenl  observation.  In  addition 
replies  should  occasionally  be  verified  by  placing  the  test- 
objecl  on  thai  pari  of  the  screen  known  to  correspond  to 
the  blind  spol  of    Mariotte,  when  if  the   patienl  the 

test-object     it     ;it     <>nee     becomes    evidriit    thai    thoevo   has 

deviated  Prom  the  fixation-object. 

The  use  of  the  test-object,- — The  test-objecl  should  be 
employed  in  n  systematic  way.  J  have  found  it  useful  to 
begin  by  finding  the  limits  of  the  Mind  spot,  using  the 
smallesl  besl  visible  in  the  neighbourhood  of  the  blind 
spot.  In  determining  the  limits  of  the  Mind  spol  one 
must  remember  thai  it  may  only  be  possible  to  do  bo  in 
part,  as,  for  example,  in  cases  of  glaucoma,  where  the 
area  of  relative  amblyopia  is  incontacl  with  the  Mind  spot 
at  pari  of  its  circumference. 

When  the  examination  is  made  in  connection  with 
ordinary  clinical  work,  say  in  a  caseof  suspected  glaucoma, 
there  is  considerable  advantage  in  testing  the  Limits  of 
the  blind  spot  to  begin  with.  The  test-objecl  usedshould 
be  the  smallesl  ..,,',,,,  if  'his  dan  be  sufficiently  well  seen, 
and  if  found  to  be  t'">  small  the  nexl  size  Larger  should 
be  tried.  The  position  and  the  size  of  the  blind  spol  as 
projected  on  the  screen  depends  on  the  distance  al  which 
the  patienl  is  placed  and  can  easily  be  determined.  This 
having  been  done  the  test-objecl  selected  is  carriedround 
beyond  the  area  of  the  Mind  spot,  and,  when  -con.  is  then 
moved  radially  to  the  Mind  spot,  over  it-  probable  Limits, 
and  these  as  they  are  determined,  are  accurately  marked 
out  with  black  pins.  Should  the  Limits  of  the  Mind  spot 
be  traceable  all    round  with  the  smallesl    test-objecl   then 
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the  case  Is  not  one  of  glaucoma.  On  the  other  hand?, 
should  tlic  margins  of  the  blind  spot  be  traced  in  part, 
and  in  pari  only,  then   the  case  is  one  of  glaucoma.      1>\ 

ginning  the  examination  in  this  way  time  maybe  saved, 
but  what  Is  more  important,  the  state  of  vision  round  the 
blind  spot  can  be  determined  before  the  patient  has 
been  subjected  to  a  prolonged  examination.  Prolonged 
examination  is  apt  to  develop  retinal  exhaustion  and  con- 
sequent transitory  alterations  in  the  field. 

In  taking  the  field  for  a  small  object  the  general  form 
and  extent  should  be  discovered  quickly  by  taking  the 
principal  meridians  first  and  afterwards  passing  to  the 
intermediate  parts.  The  test-object  should,  as  a  rule,  be 
carried  from  the  periphery  towards  the  centre  from  the 
area  beyond  the  limits  of  sight  towards  the  seeing  area. 
In  some  cases  relative  scotomata  are  of  long*  and  narrowed 
shape,  as  is  seen  in  some  examples  extending  to  the  blind 
spot.  In  such  cases  the  general  direction  and  extent 
should  be  determined  first,  and  the  more  exact  position 
and  shape  tested  b)'  passing  the  test-object  over  the  mar- 
gins across  the  loner  axis  of  the  scotoma. 

When    the   test-object   is   passed   over    the    edge    of   a 

itoma  from  the  blind  to  the  seeing  area,  the  blind  area 
ms  to  extend  farther  than  it  (\<n><  when  the  scotoma  is 
examined  bypassing  the  test-object  towards  the  blind 
area.  I  have  usually  moved  the  tesl  first  in  one  direction 
and  then  in  t lie  ol her,  and  have  taken  the  intermediate 
pomt  as  the  margin  of  the  scotoma. 

When  using  the  smallest   tesl   over  an  area  where  there 
is  a  relative    scotoma  of   very  Blightly    lowered   functional 

Sensil  ivity,  BUch  as  occurs  where  t  lie  large  vessels  leave  t  he 

disc,  I  have  tumid  thai  the  test-objeci  can  be  seen  when 
it  is  moved,  and  Is  losl  to  sighl  when  it  is  kepi  perfectly 
-till.  The  test-object,  when  placed  in  a  new  position, 
should  be  held  there  for  a  very  brief  space  of  time  before 
the  patienl  ie  asked  to  Bay  whether  he  sees  ii  or  not. 

The  effect  of   retinal    fatigue   musl    m>t    be   Forgotten, 
especially  where  the  smaller  test-objects  are  used. 
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Holth,  of  Christiania  (Norsk.  Magaz.f.  Laegev.,  No.  II. 
L896  .  in  L896,  published  ;i  paper  in  which  he  criticised 
some  of  the  statements  made  1»\    Bjerrum, basing  his  criti- 

oisn the  belief  thai  the  disappearance  of  the  best-object 

was  mainly  the    result    of    retinal   exhaustion,  or,  as    it   ie 
called,  amaurosis  Prom  continued  fixation. 

Meisling,  of  Copenhagen,  in  his  thesis  For  the  degree  of 
Doctor  of  Medicine,  published  in  the  form  of  a  monograph 
in  1899,  goes  into  this  question.  Be  made  experiments 
in  normal  persons  with  a  best-objeel  of  5  nun.,  used  at  2 
m.  distance.  The  radius  of  the  screen  was  traversed  from 
the  periphery  towards  the  centre,  and  the  test-objeel  was 
moved  so  as  to  occupy  eighl  seconds  over  each  radius. 

The  fatigue  phenomenon  did  not  appear  in  any  of  the 
cases  tested  l>\  Meisling  in  the  way  described.  Th< 
was  no  difficulty  experienced  by  those  examined  in  seeing 
the  test-object.  Meisling  Bays  thai  his  experience  is  in 
agreemenl  with  that  of  Bjerrum,  and  thai  he  has  substan- 
tiated all  the  statements  made  by  Bjerrum. 

In  my  clinical  experience  of  tin's  method  in  cast 
glaucoma,  I  have  Loon  in  the  habit  of  indicating  areas  of 
the  field  in  which  I  found  evidence  of  retinal  fatigue  which 
was  sufficient  to  modify  the  shape  or  extent  of  the  field. 
I  find,  in  Looking  over  the  charts  of  cases  of  glaucoma, 
that  out  of  Forty-five,  there  are  six  which  have  doited 
areas  where  the  test-object  was  rapidly  lost.  Out  of 
the  six  with  fatigue  areas  thus  indicated  three  figures 
showed  the  glaucoma  symptom  apart  From  the  Fatigue 
areas.  In  the  remaining  three  figures  the  Fatigue  areas 
rendered  the  presence  or  absence  of  the  glaucoma  symptom 
uncertain. 

See  Figures  59  -61,  W.  \\—,  right  and  Left.  In  this 
case  the  Fatigue  area  indicated  by  dots  occurred  in  both 
eyes.  In  the  right  eye  the  diagnosis  was  determined 
apart  From  the  Fatigue  area,  while  in  the  Left  eyetheposi- 
tion  of  the  Fatigue  area  rendered  the  diasmosis  uncertain. 
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Glaucoma. 


The  distinctive  characteristic  of  the  field  in  glaucoma, 

which  lias  been  referred  to  as  Bjerrum's  symptom,  depends 
on  the  relationship  of  the  area,  over  which  vision  is  most 
fully  preserved,  to  the  area  of  relative  defect,  and  may  be 
stated  as  follows  : — The  area  of  most  acute  vision,  as  also 
the  area  of  relative  defect,  are  in  contact  with  the  blind- 
spot,  or  may  be  said  to  meet  at  the  blind-spot. 

Another  way  of  stating  the  same  fact  is  to  say  that  the 
area  of  relative  defect  can  always  be  traced  to  the  blind- 
spot,  provided  a  sufficiently  small  test-object  is  used.  See 
(and  compare  with  atrophy)  Figs.  49,  50,  right  and  left  ; 
also  Figs.  51 — 53,  right. 

There  are  some  other  characters  of  the  field  in  glaucoma 
of  secondary  importance  to  the  one  just  mentioned. 

The  field  for  a  small  test-object  often  extends  in  semi- 
lunar form,  or  as  a  horn-shaped  projection,  round  the 
lower,  or  the  upper  margin  of  the  blind-spot  to  the  tem- 
poral side.      See  Figs.  54,  55. 

In  some  cases  a  semilunar-shaped  field  for  the  small 
test  is  found,  isolated  on  the  temporal  side  of  the  blind- 
spot,  with  its  concavity  towards  the  blind-spot.  See 
Fig.  56. 

When  scotomata  are  present  they  frequently  occupy  a 
para-central  position  forming  an  arc  round  the  fixation- 
point,  the  concavity  of  the  arc  being  towards  the  fixation- 
point.  Suet  scotomata  never  reach  beyond  the  blind-spot 
towards  the  temporal  side,  but  may  extend  to  the  periphery 
nil  the  nasal  Bide.      See  Figs.  57,  58. 

These  figures  show  glaucoma  will)  areas  of  Fatigue, 
Figs.  59-  -61. 

The  form  of  the  ti<'l<!  characteristic  in  glaucoma  appears 
'.vifli  remarkable  regularity  in  all  Conns  of  glaucoma.  It 
i-  distinctive  Erom  the  field  found  in  optic  atrophy,  though 
it  may  in  some  instances  be  more  difficult  t«>  make  the 
distinction  than  in  others.  Sec  Fig.  02;  (Mrs.  R — ). 
»;:;     66. 
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The  Form  of  the  field  characteristic  of  glaucoma  maj 
occin-    in    Borne    other   disi  .!-_,    retro-bulbar    neuritis, 

hsemorrhagic  |  »u  pil  lo-rel  in  it  i>  and  embolism  of  a  branch 
of  the  centra]  artery  of  the  retina.  These  are  mentioned 
by  Meisling. 

Fig.  c»7  -hows  the  glaucoma  type  occurring  in  retro- 
bulbar neuritis  some  years  after  bhe  attack. 

J.  Ij — ,  set.  50,  when  firsl  examined  in  1901,  was  the 
subject  of  babes.  Ee  Bhowed  optic  atrophy  In  the  righi 
eve,  while  in  the  lefl  he  had  typical  Bimple  glaucoma. 
The  ophthalmoscopic  appearance  of  the  optic  discs  sup- 
ported this  diagnosis.  The  intermittent  character  of  the 
symptoms,  together  with  the  increase  <>f  tension,  left  nol 
the  slightesl  doubl  as  to  the  presence  of  glaucoma  in  the 
righi  eye. 

Figures  taken  -June  8th,  1901  ;  January  7th,  L902 j 
March  19th,  1902;   December  1th.   L902. 

The  fields  taken  June  8th,  L 901,  showed  in  the  left  eye 
the  type  of  atrophy,  and  in  the  right  eve  the  type  of 
glaucoma  as  already  described,  and  support  the  statem  snts 
of  Bjerrum. 

Note  in  the  righi  the  areaof  mosl  acute  vision, in  white 
overthe  central  part  of  the  field,  reaches  up  to,  and  partly 
Burrounds,  the  blind-spot,  while  al  the  same  time  the  area 
of  relative  vision  is  also  in  contact  with  the  blind-spot. 
Thus  the  important  glaucoma  symptom  of  Bjerrum  is 
seen  here. 

In  the  left  eye  the  area  of  mosl  acute  vision-  seen  in 
white  over  the  central  pari  of  the  remaining  field — is  not 
in  contact  with  the  blind-spot,  and  the  held  can  therefore 
be  recognised  us  one  not  taken  From  u  case  of  glaucoma. 

Re-examined  January  I  1th.  L902,  after  tin1  Lapse  oi 
over  seven  months: — In  the  left  eye  vision  was  reduced 
to  hand  movements.  In  the  righi  eve  the  field  is  smaller, 
but  shows  the  glaucoma  character  still. 

[ridectomy  wus  performed  on  righi  eve  on  February 
14th,  1902.  " 
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Left  eye. 
Fig.  .V.). 


Bighl  eye. 
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Righl  eye. 
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On  March  li'th,  1 902,  the  left  eye  had  V.  =P.L.,  and  right 
eye  vision  with  proper  glass  =  \\.  The  field  was  farther 
reduced  in  its  peripheral  extent,  but  not  for  the  small 
test-object.     The  glaucomatous  character  was  maintained. 


Fig.  53. 


Right  eye. 

On  December  4th,  1902,  in  the  left  eye  vision  was  only 
P.L.  In  the  right  eye,  with  a  glass,  vision  had  fallen  to 
.,'',.  The  field  was  much  reduced  and  altered  in  shape. 
The  area  of  mosl  acute  vision  has  receded  to  a  slight 
extent  only  from  t be  blind-spol . 

Vision  was  -mod  afterwards  quite  lost  in  both  eyes. 


.1  .     N — ,    B3t.    50,     male.       Tin's    \\;is     ;i     c;ise     of    chronic 

glaucoma    in    both  eyes.       Iridectomy   was    performed    on 
the  left  eye  on  November  28th,  L900. 

mined  December  ibth}  L904.      L.  E. :  V.  —  fingers  at 
i   in. 

Centra]  fixation  was   ven   uncertain,  bul    with   a  large, 


BJEBR1  K-fi    METHOD  OP  TESTING   THE   FIELD  01     VISION,      lot 


Fig.  54. 


Left  eye 


Right  eye 
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MlsrKl.l.AXKnlS. 


whitOj  fixation-object  the  position  of  the  eye  appeared 
correct. 

The  o^q  test  used  with  the  perimeter  did  not  reach  to 
the  fixation  point,  and  showed  loss  of  the  nasal  field 
extending  across  to  the  blind-spot. 

The  screen-tesl   ..,/,,,,  gives  the  glaucoma  fields. 

\l.  E. :  V.  c.-lD.  cyl.  180°=-^. 

The  field  in  this  eye  was  a  well-marked  example  of  the 
glaucomatous  type  of  field. 


Mrs.   E.  J — ,  a3t.  73.      Simple  glaucoma. 
First  examination  of  field,  March    14///,   1905. — L.  E. 
V.=no  P.L. 


Fig.    56. 


Kighl  eye. 

Sighl  was  gradually  losl  three  years  ago  from  glau- 
coma. 

L\  B.  :    V.=fingers  at  5  m. 

The  field  Bhows  the  glaucoma  type  very  well.  The 
Mind    bdo1    was    here    in    contact    with   the  area   of    most 
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acute  vision  on  the  outer  side,  and  also  with  the  other 
areas  of  relative  vision  tested  with  various  sizes  of  test 
objects. 

The    area  of   total    blindness   reaches   up  to  the  blind 
spot  from  below. 


Mr.  K.  K — ,  set.  Go.      This  case  was  one  of  glaucoma 

in  both  eyes,  of  the  chronic  type.  The  charts  shown  were 
taken  on  .March  9th,  1900.       (See  Figs.  57  and  58.) 

L.  B.  :   V.  c-h2  D.  sph.=^-. 

The  left  held  showed  a  small  relative  scotoma  passing 
round  below  the  fixation-point  from  the  temporal  side, 
having  its  concavity  to  the  fixation  point  as  mentioned  by 
Meisling. 

The  held  was  of  the  glaucoma  type,  as  seen  by  the 
relationship  of  the  blind  spot  to  the  areas  of  most  acute 
and  Of  relative  vision. 

U.  E.  :    V.  c  +  2  D.  sph.=-j%-. 

The  field  in  the  right  eye  showed  the  glaucoma  t}rpe  at 
the  blind  spot. 

\V.  W — ,  aet.  61  years,  had  his  fields  taken  for  the 
first  time  on  February  8th,  1902,  one  month  after  iri- 
dectomy had  been  performed  in  the  right  eye. 

The  case  was  one  of  chronic  glaucoma  in  which  the 
tendency  to  congestion  occasionally  reached  the  condition 
of  ;i  mild  subacute  type  of  case. 

First  examination.- — L.  E.  :    V.  c  +  1  D.  sph.  =  [!. 

R.  !•;. :  V.  c-2  i).  sph.  =  -.;;.. 

Th<-  righl  field  (Fig.  17.  right)  showed  a  characteristic 
glaucomatous  field. 

Note  the  perimetric  limit,  though  characteristic  of 
glaucoma,  did  nol  indicate  the  form  of  the  central  pari 
as  -how  ii  by  the  Bcreen  test.  The  dotted  area  below  the 
blind-spot  indicated  an  area  of  uncertain  vision  over 
which  the  .,,,',,,,  test-objeel  was  rapidlj  losl  when  scon. 
and  some!  imes  qoI  -ecu  al  all. 
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Re-examined  March  I  l/A.  190  k — L.  E.  :  \  .  i  I  I  I), 
spli.  =  Jj  pari . 

The  field  for  .,,,',,,,  Bhowed  a  change  Indicated  by  the 
dotted  area  over  which  uncertain  vision  existed,  and 
where  rapid  exhaustion  seemed  to  obscure  the  test-object 
almost    Immediately   after   ii    had    been    recognised.      At 


Pig 


Right  eye  shows  glaucoma  with  areas  of  fatigue. 

this  time  the  glaucomatous  character  could  not  be  demon- 
si  rated  with  certainty. 

R.  E.:    V.  c  -  4  D.  sph.  -  &-. 

Central  vision  had  improved  (Fig.  is,  right);  showed 
the  glaucoma  characters  in  the  field  as  in  Fig.  17  taken 
two  years  before. 

There  were  some  remarkable  changes  in  the  .,,,',,,,  field. 
On  Me'  temporal  side  this  Held  extends  found  the  outer 
side  of  the  blind-spot  over  an  area  where  ii  was  not  found 
to  extend  two  years  before  (see  Fig.  17).  The  dotted 
area  below  the  blind-spot    was   present    as   at   the  former 

examination,  and   indicated   an   area   of  uncertain    vision. 

A   tract    oi    relative    blindness    had    developed,    winch 
vol.  xxv.  26 
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Fig.  60. 


Left  eye. 


Fig.  61. 


Kighl  eye 
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passed  downwards  and  inwards  from  the  blind-spot,  and 
connected  the  blind-spot  with  the  general  area  of  relative 
amblyopia. 

An    improvement     is    also    shown     in     the    field     and     in 

cent  ral  vision. 

R«  C — ,  set.  27  years,  male.  Tin-  wafe  ;i  case  of  double 
optic  atrophy  with  A.  R.  pupils,  occurring  in  connection 
\\  ii  li  tabes. 

Fio.  62. 


. 


Lett  eye 


L.  E. :   V.  =  fingers  nt  3  m, 


The  field  showed  great  restriction  over  the  lower  and 
nasal  part  with  ordinary  perimetric  test. 

Tlie  screen-test  showed  the  intermediate  zone  ,  ('(||u  t<» 
include  the  blind-spot.  Where  the  smallest  white  test- 
object  which  could  be  distinctly  recognised  t.>((-,(M,  was 
employed,  tin1  corresponding  field  \\;i-  net  found  t<»  be  in 
contact  with  the  blind-spot,  1mm  quite  apart  from  it, 
showing  the  type  of  field  characteristic  «>l  optic  atrophy. 

R,  K.  :    V.  =  P.  I, 
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Pig.  63. 


Left  eye. 


Fig.  64. 


Righl  eye. 
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Fig   66 


Left  eye. 


Fig.  66. 


Ki^lit   eye 
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.Mrs.  1\ — ,  sat.  28  years.  In  this  case  there  was  double 
optic  atrophy,  with  double  central  scotoma,  occurring  in 
connection  with  tabes  (see  Figs.  63 — (K)). 

First  examined  October  Vlth,  1901.— L.  E. :  V.  =  -/b- 
not  imp. 

R.  E.  :  V.  =  g%  not  imp. 

The  examination  of  the  fields  with  the  perimeter  gave 
in  each  case  the  full  limit. 

The  screen-test  was  especially  interesting*  in  this  in- 
stance, because  it  showed  the  necessity  for  the  use  of  a 
sufficiently  small  test-object  in  order  to  obtain  the  full 
differential  effect  of  which  this  test  is  capable. 

Note. — The  tjJ^q  tost  gives  a  field  identical  in  type 
with  thai   Pound  in  glaucoma. 

The  oTjoo  tesfc  showed  the  field,  which  had  not  only 
become  smaller,  but  which  had  become  separated  from  the 
blind-spot,  which  distinguishes  the  field  from  the  glau- 
comatous type. 

Re-examined  March  16th,  1905. — L.  E.  :  V.  =  fingers 
at  3  m. 

R.  E.  :  V.  =  fingers  at  3  m. 

The  fields,  as  taken  with  the  perimeter  y$-q,  now 
showed  some  peripheral  restriction,  especially  so  in  the 
right. 

With  the  screen  the  2oo0  used  before  was  not  em- 
ployed, but  only  the  smaller  o():00  test. 

The  field  shown  for  tjo^jtj  had  increased  in  extent,  but 
bad  not  reached  to  the  blind-spot,  thus  maintaining  the 
type  of  field  found  in  atrophy. 

M.  M  ,  »t.  16,  girl.  This  patienl  bad  an  attack  of 
retro-bulbar  neuritis  in  the  left  eye  three  years  before  the 
presenl  examinal  ion. 

The  I'-I't  disc  was  pale  and  somewhal  atrophic-looking 
;,  t  date,  of  examination  in  L901. 

L.  M.  :   V.  c+0-75  I),  cyl.  80°=f. 

The  ordinary  perimetric  Limits  of  the  field  were  normal. 

The  screen-test  showed  a  loss  of  the  field  for  gooTS  *nr 


BJBBEUM's   MKTHOD  OF    PESTING   THE    FIELD  01    VJ8I0H.      Ill 

same  in  character  as  Found  in  glaucoma,  the  blind- spol 
1  > « ■  i 1 1  <_;-  in  contact  with  fche  area  of  maximum  vision  and 
wit  li  t  he  area  of  relal  ive  defect . 

Et.  E,  :    V.  c  +  0-5  I).  Bph.       \  0-75  I),  cyl.  80  =£. 

The  Held  was  I'lill,  and  showed  a   normal  limit  with    the 
Bcreen-tesl   .,,,',,,,. 

Pig.  67. 


Lefl  eye 

The  examples  which  I  have  given  from  my  clinical 
experience  of  this  method  ;is  applied  to  glaucoma  show 
how  tlnv  statements  made  by  Bjerrum  and  by  Meisling  are 
substanl  iated  by  clinical  Had  9. 

Many  cases  of  glaucoma  are  so  Far  advanced  when 
they  iirst  come  under  notice,  or  are  so  unmistakably  cases 
of  glaucoma,  that  examination  by  fche  screen-tesl  may  be 
quite  unnecessary.  There  are,  on  fche  other  hand,  many 
cases  in  which  this  method  enables  fche  clinician  to  deter- 
mine fche  presence  of  glaucoma,  with  certainty,  long 
before  its  presence  can  be  demonstrated  by  any  other 
means.      Tin's  is  of  greal  clinical  importance  in  all  doubt- 
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ful  cases, and  also  in  cases  where  one  eve  is  glaucomatous 

and  the  second  eye  shows  none  of  the  ordinary  evidences 
of  the  disease.  In  such  eases  the  screen  test  will  often 
reveal  the  lad  that  fche  second  eye  has  become  affected, 
while  central  vision  and  the  peripheral  limits  of  the  field 
may  show  no  change  (see  Fig.  68). 


T.  V.  B — ,  set.  64,  male.  The  sight  of  the  right  eye 
was  lost  from  an  acute  attack  of  glaucoma  in  August, 
1904. 

Fig.  68. 


Lett  eye. 
'Phc  loft   eye,  examined    December   ITtli,  L904,  V.  c  — 2 

D.  8ph.=  ;;.' 

The  perimetric  limits  of  fche  Hold  were  normal. 

The  screen-tesl  with  .,,,',,,,  sin. wed  the  glaucoma  type. 

In  conclusion    I   should   like   to   express    my    thanks   to 

Mr.  George  Berry  who  suggested  this  subject  to  me  some 

years  ago.      I    have  al><>  i«.  thank    him  together  with    \h-. 

Mackay  and    Dr.    \V.  (i.  Sym   For  placing  at    my 

posal  clinical  material  From  t heir  clinics. 


APPENDIX. 


The  following  specimens  and  communications  wen    also 
brought  befori    tin    Society  during  thi    session  : 

1.  Essential  Shrinking  of  Conjunctiva  (Pemphigus  . 

November  9th,  L904  . 

2.  An  Ophthalmoscope. 

X.  Bishop  Barman    <  Ictober  20th,  1904  . 

3.  Rodenl  (Jlcer.         G.  W.  Thompson  and  E.  Chatterton 

(November  LOth,  L904  . 

4.  Colour-Mixing  Apparatus  designed  by  Dr.  Meisling  of 

Copenhagen. 
Shown  by  -I.  II.  Tomlinson  i  December  8th,  1904  . 
").  Carton  of  A.septic  Sterilised  Dressings  for  Intra-ocular 
Operations.     Ajjnold  Lawson  (December  8th,  [904 

6.  Case  of  Neuro-retinitis  with    Keratitis   Punctata  (per- 

haps sympathetic)  following  ;i  detachmenl  of  the 
Retina  occurring  withoul  Injury  in  an  Emmetropic 
Eye.    *        Harold  Grimsdale  (December  8th,  L904 

7.  Results  of  Wound  of  Sclerol  ic. 

(J.  S.  Keeling    December  8th,  L904  . 

8.  Modification  pf  Clarke's  Speculum. 

L.  Cole-Bakeb  (January  26th,  1905  . 

9.  Needle-holder  for  straight  and  curved  NeedL 

L.  Cole-Baker  (January  26th,  1905  . 
10.  GS-unshot  Injury  of  the  Eyeball. 

H.  Seckeb  Walkeb  (January  26th,  L905  . 
I  I .  Asepl  ic  Slab  Por  ( >ph1  halmic  usi 

R.  E.  II  lnson    February  9th,  U" 
\2.  Essentia]  Shrinking  of  Conjunctiva    "Pemphigus"), 

A.  Oqilvi  (March  9th,  1905 
vol.  xxv.  27 
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13.  Toxic  Amblyopia. 

Chaeles  Wray  (March  9th,  1905). 

14.  Retinitis  Proliferans. 

Charles  Blair  (March  9th,  1905) 

15.  Specimen  of  an  Eye  which  had  been  couched  and  sub- 

sequently excised.  J.  B.  Story  (May  4th,  1905). 

16.  The   use  of   strong   applications  in    the   treatment   of 

Ophthalmia.  W.  E.  Cant  (June  8th,  1905). 

17.  Foreign  Body  in  the  Retina. 

A.  W.  Ormond  and  J.  McCash. 

18.  Case  of  probable  Orbital  Tumour. 

George  S.  Keeling. 

19.  Sections  of  Orbital  Growth.  L.  Paton. 

20.  Case  of  Intra-ocular  Swelling  (Gumma). 

G.  W.  Thompson. 

21.  Infant  with  Double  Proptosis.  G.  W.  Roll. 


REPORT  OF   THE   COUNCIL, 

Read  at  the  Annual  General  Meeting  of  th   8 
July  1th,  L905. 


The  Council  is  pleased  to  be  able  to  report  thai  the 
work  of  tin1  Society  continues  to  be  mosl  satisfactory. 
The  meetings  have  been  well  attended  throughout  the 
Session,  and  so  many  papers  have  been  read  that  on 
several  occasions  little  time  has  been  left  for  discussion. 

Twelve  new  Members  have  joined  the  Society  during 
the  year,  four  have  resigned,  and  two  have  died — Dr. 
W.  A.  McKeown  and  Mr.  A.  Quarry  Silcock.  Mr.  Silcock 
w;is  a  Vice-President  of  the  Society  at  the  time  of  his 
death,  and  was  one  of  the  Eonorary  Secretaries  from  1889 
to  1892,  and  a  Member  of  the  Council  from  L892  to  L895. 

The  Treasurer's  report  and  balance-sheet  are  in  the 
hands  of  Members,  and  show  that  the  financial  condition 
of  the  Society  is  satisfactory.  The  sumof  £20  must, how- 
ever, be  deducted  from  the  balance,  as  a  grant  of  this 
amount  is  to  be  made  to  the  Library.  The  Library  has 
been  much  used  by  Members  during  the  Session.  It  has 
hitherto  only  been  open  during  the  morning, but  in  future 
it  will  be  Open  daily  from  10  a.m.  till  »>  p.m.,  except  0D 
Saturdays,  when  it  will  be  closed  at  2  p.m.,  an  arrange- 
ment   which,  it    is   hoped,  will    prove  of   great    convenience 
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bo  Members.  The  Council  thank  the  following  gentlemen 
for  books  and  pamphlets  presented  : — Messrs.  Grossman, 
Henderson,  Hirschberg,  Xett  leship,  Parsons,  de  Schweinitz, 
Snell,  and  Stephenson. 

The  Bowman  Lecture  was  delivered  by  Dr.  Mott,  F.R.S., 
on  November  3rd,  1904.  when  a  large  and  appreciative 
audience  listened  to  an  able  address  on  "  The  Visual 
Cortex. " 

The  Society  has  been  invited  to  appoint  a  representative 
to  serve  on  a  Committee  that  has  been  formed  to  consider 
the  desirability  of  confederating  the  London  Medical 
Societies,  and  the  Council  is  happy  to  be  able  to  report 
that  Dr.  Abercrombie,  the  Honorary  Treasurer,  has  kindly 
consented  to  represent  the  Societ}^  on  this  Committee. 

The  Council  has  decided  that  the  next  award  of  the 
Edward  Xettleship  Prize  shall  be  for  the  best  work  thai 
has  been  done  in  ophthalmology  since  the  first  award  was 
made. 

Among  matters  that  have  engaged  the  attention  of  the 
('"imcil  during  the  Session  reference  must  be  made  to 
those  that  have  resulted  in  the  following  recommendations 
for  adoption  by  the  Society  : 

The  quorum  at  ordinary  meetings  of  the  Society  shall 
be  five  .Members. 

Rejected  candidates  shall  not  be  eligible  to  apply  again 
for  election  until  the  expiration    of  the    current    academic 

ar. 

Occasional  meetings  of  the  Society  shall  be  held  in  the 
provinces. 
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NOTICE. 


September,  1902. 
Members  desirous   of   using   abbreviations  in  their  communi- 
cations to  the  Society  are  requested  to  confine  themselves  to  those 


included  in  the  following  official  list.* 


ABBREVIATIONS. 


Ace.  Accommodation. 

A.q.  Aqueous  humour. 

As.  Astigmatism. 

A.C.  Anterior  chamber. 

C.  Cornea 
Ch.  Choroid, 
cm.  Centimetre 
Cyl.  Cylindrical  lens. 

D.  Dioptre  or  dioptric. 

E.  Emmetropia. 
P.  Field  of  vision. 
H.  Hypermetropia. 

ELL  Latent  hypermetropia. 

H.m.  Manifest  hypermetropia. 

I.  Iris. 

L.  Left  eye  (and  K.,  right  eye). 

m.  Metre. 

mm.  Millimetre. 

.My.  Myopia. 

BI.L.  Macula  lutea  (and  Y/.S.,  yellow 

spot ). 

Oph.  Ophthalmoscope,  ophthalmo- 
scopic examination,  oph- 
thalmoscopic appearances. 


O.D.   Optic  disc. 
O.P.    Optic  papilla. 
P.        Pupil. 
Pr.      Presbyopia. 
P.L.    Perception  of  light . 
p.p.     Punctuin  proximum. 
p.r.      Punctum  remotissimum. 
R.        Right  eye  (and  L.,  left  eye). 
Ret.    Retina. 
Scl.     Sclerotic. 
Sph.    Spherical  lens. 
T.        Tension  of  the  eyeball. 
T.n.,  tension  normal. 
T.  +  1,  T.  +  2,  T.  +  3,  •)  degrees. 
T.  -  1,  T.  -  2,  T.  -  3,  j       of 

increase    and    decrease    of 

tension. 
Vit.     Vitreous  humour. 
Y.S.    Yellow  spot  (and  M.L.,  macula 

lutea). 
V.        Yisus,     acuteness     of     eight, 

power     of     distinguishing 

form. 


SYMBOLS. 


.  mbol  for  b  convex  Lens. 
Symbol  for  a  concave  Lens. 


"  [nob 
"'  Line 


action$,  v«.l.  iv  ( L884),  p.  365. 
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PAGE 

Albuminuric  :  see  Retinitis. 

Amaurotic  family  idiocy  (F.  J.  Poyntonand  J.  Herbert  Parsons)    312 

Amblyopia  (toxic)  (C.  Wray) 

Anatomy  (comparative)   .....    338 

Argyrosis  of  the  conjunctiva  occurring  in  a  woman  working 

with  fulminate  of  silver  (Edgar  Chatterton)         .  .       l,; 

Astigmatism,  model  to  illustrate  the  passage  of  raya  of  lighl 

through  the  eye  in  the  various  forms  of  astigmatism  (H. 

Seeker  Walker)         .  .  .  .307 

Bacillus  of  xerosis  (so-called) :  see  Bacteriology  of  conjunctivitis. 

subtilis   and    bacillus    of   Weeks:   see   Bacteriobxjij 

conjunctivitis. 

Bacteriology  of  conjunctivitis  (W.  B.  Inglis  Pollock  3 

Balance  sheet    ......     417 

Ballantyne  (A.  J.),  synechias  of  the  iris  and  pupillary  mem- 
brane ......    :'>l!' 

Berry  (G.  A.),  note  on  visual  efficiency        .  .  .:'>•;»; 

Bickerton  (Reginald  E.),  peculiar  changes  in  optic  disc,  retina, 

and  choroid  (?)  tubercle  ....     102 

Discussion  (p,  105), Mr.  W.  H.  Jessop  and  Mr.  Bickerton 
(reply). 
Bowman  lecture  (F.  W.  Mott)         ....      liii 

Bjerrum's  method  of  testing  the  field  of  vision  (Arthur  H.  H. 

Sinclair)      .  .  .384 

Blood-vessels   of   (lie   optic  disc    in    BOme  of  the   lower  animal.-. 

notes  on  (E.  Nettleship)  ....     338 

Buchanan  (Leslie),  chorioiditis:  as  attempl  to  give  an  anatomi- 
cal explanation  of  some  of  the  appearances  seen  in  the 
fundus  of  the  eye  termed  "chorioiditis*1  .  ..     1-1 

two  cases  showing  fche   late  results  of  birth-injury  to 

the  cornea   .  .  .  .  .  .295 


420  INDEX. 

PAGE 

Capsule    (lens),    secondary     tuberculosis     of    the     iris    with 

spontaneous  rupture  of  the  lens  capsule  (M.  S.  Mayou)       .       67 
(  at. tract,  coralliform  (J.  Herbert  Fisher)       .  .  .90 

(lamellar),  an  unusual  form  of  (M.  S.  Mayou)  .  .       88 

needles  for  suture  of  the  conjunctival  Hap  after  extrac- 
tion (Ernest  E.  Maddox)  .  .  .304 
Chattbbton  (Edgar),  argyrosis  of  the  conjunctiva,  occurring 

in  a  woman  working  with  fulminate  of  silver        .  .       46 

and  Thompson  (G.  W.),  cyst  of  Krause's  gland  .         1 

( Shorioiditis :  anatomical  explanation  of  some  of  the  appearances 

of  (Leslie  Buchanan)  .  .  .  .121 

Choroid,  diseases  of  ....  118 — 128 

sarcoma    of   the.    of   an    unusual   type  (right)  (Arnold 

Laws<  hi  and  J.  Herbert  Parsons)  .  .  .     257 

-  some  anomalous  sarcomata  of  the  (J.  Herbert  Parsons)     193 


( 'horoiditis,  central  senile  (A.  Hugh  Thompson)  .  .  118 

Choroido-retinitis  (cribriform),  a  rare  form  of  fundus  disease 

(Robert  W.  Doyne  and  Sydney  Stephenson)         .  .  110 

Ciliary  body,  diseases  of  .  .  .  .  67 — 87 

I   !  arke  (Ernest),  discussion  on  orbital  tumour  with  proptosis  .  -  t6 
Coats  (George),  congenital  abnormalities  of  retinal  vessels  in 

two  sisters  ......  316 

—  peculiar  appearances  of  a  retinal  vein  .  .  309 

-  sections  of  an  eye  with  pieces  of  wood  in  it     .                 .  300 
Collins  (E.  Treacher),  discussion  on  central  senile  choroiditis  .  120 

-  on  congenital  anterior  staphyloma  (right)  .  315 

on  sarcoma  of  the  choroid     .  .  .  261 

on  some  anomalous  sarcomata  of  the  choroid     .  235 

-  on  tumour  of  the  optic  nerve  ,  .  2  b  I 

examination   of  intra-ocular  tumour  enveloping  optic 

disc  (Mr.  Simeon  Snell's  case)  .  .  192 

note  of  i  !)••  pat  bological  examination  of  cases  of  glioma 


Mr.  Snell's  ca  .  .  .  .  .264 

-ma  II  coloboma  of  upper  eyelid  with  peculiar  thickening 
bhe  conjunctiva  on  its  inner  circles    .  .  .    319 

two  children  in  the  same  family  with  congenita]  opaci- 
of  boi  li  corneas   .  .  .  .  .1!' 

ip|  Batten  (Rayner  D.),  neuro-fibroma  of  the  eyeball 
and  its  appendages  .  .  .  .248 

Coloboma  of  upper  eyelid  with  peculiar  thickening  of  the  con- 
junctiva on  it-  inner  Burface  (E.  Treacher  Collin  .    819 
genital    abnormalities   of    retinal    vessels    in    two  sist.-rs 

'  .  .  .:!!•; 


INDEX.  1-1 

P  LOl 

Congenital   anterior   staphyloma    (righl  enital   cornea] 

opacities  and  microphthalmos  (left)    Arnold  Lawson)         .    :;l  I 

defecl    in   the    inferior   rectus  of   the   right    eye     W 
BaUiburton  McMullen)  .  -'^'; 

opacil  iea  of  both  cornes  in  two  children  in  the  Bame 
family  (E.  Treacher  Collins)    .  ''' 

Conjunctiva,  argyrosis  of  the,  occurring  in  ;i  ^oman  working 

with  fulminate  of  silver  (Edgar  Chatterton)         .  .46 

diseases  of  I  he      .  .  .  •  3—47 

malignant  disease  of  (Freeland  Fergus)  .  W 

Conjunctivitis,  bacteriology  of  (W.  B.  [nglis  Pollock)  ■'< 

Coralliform  cataract  (J.Herbert  Fisher)       .  .  •      '■'" 

( Sornea,  diseases  of  .  .  .  .  ':; 

note   "ii   the  prognosis    in   chronic   serpiginous   ulcer 

(Mooren's  ulcer)  of  the  cornea  (B.  Nettleship)      .  .      ,;i 

opacities  (nodular)  in  the  cornea   in  mother  and  child 
W.  Qberl  Bancock)  ....      64 

treatment  of  cornea]  ulcers  by  quinine  (Arnold  Lawson)      •*>,» 

two  cast's  showing  the  late  results  of  birth  injury  to  the 

(Leslie  Buchanan)     .....     295 

-  two  children  in  the  family  with  congenita]  opacities  of 
both  cornea  (E.  Treacher  Collins)  .  .  •       I'-' 

unusual  condition  of  a  cornea]  cicatrix  (K.  W.  Doyne 


and  Sydney  Stephenson)  .  .  .  t>v 

Cornea]  opacities  in  members  of  the  Bame  family  (A.  H.  Payan 

Dawnay)      .  .  .  .  .62 

( lounci]  Report .  .  .  .  .415 

Cross  (F.  R.),  orbital  tumour  with  proptosis  .  .244 
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